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I.—Investigation of the Vegetable Taliow from a Chinese Plant, 
the “ Stillingia sebifera.” 


By Nevit Story Masxetyne, M.A., F.G.S. 
DEPUTY READER OF MINERALOGY AND ASSISTANT PROFESSOR OF CHEMISTRY AT 
OXFORD. 
THE investigation now offered to the Chemical Society has been long 
made, as regards its most important features, but was not before 
published from a want of completeness in its details. That com- 
/ pleteness has been now effected, and methods, introduced subsequently 
+ to the period of the original investigation, have been employed to 
establish its correctness. 

Chinese vegetabie tallow is a substance used, I believe, already in 
considerable quantities in the candle manufactures of this country, 
though the specimens first employed for this investigation were from 

+ the earliest imported cargo of it. It has been made the subject of exami- 
3 nation by three chemists. Thomson and Wood,* and M. v. Bérck,+ 
= have detailed the results of their labours upon it. The former two 
chemists imagined that they had established the nature of the solid fat 
acid in the Chinese tallow as consisting in a mixture of margaric and 
stearic acids ;{ the latter, that he had shown it to be a new acid, to 
which he gave the name of stillistearic acid. That both arrived at 
erroneous conclusions will be seen from the following pages. 
M. Boérck has given an account§ of the vegetable tallow itself, 
which is so complete that I am able to add nothing to it. 
* J. pr. Chem. xvii. 240. + Ibid. xlix. 395. 
I Since this paper was read I have received from Dr. Thomson specimens of the 
fat he examined, and of the acid he obtained from it, which render it evident that this 
fat was not the same with the tallow I have described in this paper. 


§ Chem. Gaz. 1850, p. 647. 
VOL. VIII.—NO. XXIX. 
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The Stillingia sebifera, the OkaO of the Chinese, bears berries 
which are about a half-inch in length, united together in threes, 
surrounded by a triple capsule, which detaches itself very readily 
from the fruit. These berries consist of a stone-fruit, the kernel of 
which is protected by a hard shell, which again is coated by an envelope 
of cellulose substance, perhaps a quarter of an inch thick, in the cells 
of which the tallow is contained. This tallow-bearing envelope is 
estimated at about 25 per cent. of the fruit. The tallow is pressed 
out from the fruit by the Chinese, melted on water, and cast into 
large cylindrical moulds with a Chinese stamp on them. There is 
another product, a fluid fat, which is procured out of the more solid 
portion, and which does not come into commerce. 

The tallow of commerce, when freshly cut, is white, and becomes 
yellowish-brown by exposure. It possesses a faint but peculiar smell, 
calling to mind at once its fatty nature and vegetable origin. Its 
behaviour with solvents is as follows. The liquid portion of the 
tallow (its oleine) being soluble in the cold in various menstrua, 
imparts to them a solvent action on the solid portion also, which they 
otherwise do not possess; and hence, not only do oil of turpentine 
and coal-naphtha dissolve it entirely, but it is also partially soluble 
in ether, in equal parts of ether and absolute alcohol, ether and 
eommon alcohol, wood-spirit, absolute alcohol, and common “ strong 
alcohol.” The order in which I have placed these menstrua indicates 
the order of solubility, which is, of course, inversely as the amount 
of solid fat which remains undissolved. On boiling, it is completely 
dissolved by ether, by ether and absolute alcohol (equal parts), ether 
and common alcohol, absolute aleohcl, wood-spirit, and in common 
alcohol,—the facility of solution being indicated by the order of the 
solvents. 

The ethereal solutions remain clear after cooling, and only ulti- 
mately deposit the cauliflower crystals, which are formed immediately 
in the other solutions. Heated in a capillary glass tube, it melts at 
37° C., and beginning to solidify at 32° C., is finally hard at 26° C. 
But if carefully melted in a test-tube, the fresh tallow, or this after it 
has been melted and very slowly cooled, has a melting-point as high as 
44°C. The melted tallow has an acid reaction. This might be due 
to a decomposition of the fat-salts in the tallow, or, again, it might 
be the result of an acid fat-salt. That it was not due to the former 
is rendered probable by the absence of glycerine from water on which 
the tallow had been kept for some time melted, the evaporation of 
this water yielding no acroleine odour. 

When, however, the tallow has been so boiled on water, it imparts 
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to it a strongly acid reaction and smell; in fact, the water removes 
from the tallow itself this acid character, sufficiently showing that it 
is not to a salt of acid constitution that the acidity is due. This acid 
may be separated from the tallow by boiling it with absolute alcohol, 
and pressing out the alcohol on its cooling, the lead-salt being now 
readily precipitated from the alcoholic solution by acetate of lead as a 
fine white salt. The saponified tallow, moreover, when treated with 
tartaric acid and distilled, yields an acid distillate, which proves the 
acid to be volatile. In fact, if the tallow be melted in a flask on the 
water-bath, it yields an acid smell, and vapours of acid reaction, and 
there is nuthing of the character of acroleine in the odour, but rather 
that of acetic or propionic acid. The aqueous solution yields a baryta- 
salt, which is soluble in water. 

This volatile acid is present in the tallow in very small quantity, 
and was not further investigated. In other respects, the chemical 
nature of this tallow is briefly told: it consists of palmitine and oleine, 
and is perhaps the best known source for the chemist of palmitic acid. 
But, since the former of the two memoirs to which I have referred is 
written on the idea that this substance contains margarine and 
stearine, and the latter gave the history of a new acid, it became 
important to establish the true character of the acid with care and 
precision. 

The original method followed for this purpose consisted in taking 
a considerable quantity of the tallow, melting it, and, while warm, 
pressing it out in linen or canvas. The part remaining on the linen, 
and melting at 48°—49° C., should, of course, contain in a prepon- 
derating amount the constituent of the tallow yielding the acid of the 
highest melting-point, while the portion pressed out, and which 
melted at 30°—32° C., should contain the constituent yielding any 
acid of lower melting-point. The former yielded in fact an acid, by 
saponification and decomposition of the soap, melting at 60° C., and 
this, by repeated crystallisations from alcohol, was raised to a 
melting-point of 63°C. The melting-point of the acids procured 
from the pressed-out portion was 53° C. ; but continual crystallisations 
will raise this to the same melting-point as the former. This second 
portion, therefore, also contains the acid of the highest attainable 
melting-point. 

This pressed-out part of the tallow was therefore again melted, and 
pressed out when partially cold, and this second pressed-out portion 
was saponified, and the acids separated by hydrochloric acid. A mix- 
ture of acids was thus obtained, and it remained to ascertain whether 
this mixture contained any other acid than the one mentioned, whose 
melting-point was 63° C., and oleic acid. Accordingly the fat-acids 
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were dissolved in alcohol, and the incipient deposit of crystals sepa- 
rated by filtration—the filtrate being similarly treated several times 
in succession—part of the alcohol being evaporated off as the solution 
became less rich in the more solid fat. The crystals in each case 
were at the time pressed and blotted, and then separately saponified, 
as were also the finally remaining acids in the filtrate from the 
whole. 

Each mass was then carefully dissolved in alechol, and allowed to 
crystallise, and then filtered and pressed to rid it of oleate, and after 
a repetition of this process two or three times, the acids were re- 
covered, and found all to possess a melting-point within a degree of 
one another, viz. 62°—63° C. The acids were then mixed in such a 
way as that the first separated in the process I have described were 
thrown together, and so on with the others, so that the acids [I.] 
[1I.] [111.] and [1V.] represent in order the bodies which should 
be expected to contain respectively from more to less of the supposed 
higher acid. Furthermore, the acid from the filtrates, as before 
described, formed |V.] in the series. The ammonia-salts, and from 
these the several silver-salts, were made; and silver determinations 
und analyses of these will be found in their proper place. 

Subsequently, however, to the experiments which are above very 
briefly described (for their detail would now be too long, and not of 
the same interest in description as formerly), the method of fractional 
precipitation introduced by Heintz was adopted, to confirm the 
absence of any second solid fat-acid. A large amount of the vegetable 
tallow was saponified by an alcoholic solution of potash, water added 
to the clear solution, and the alcohol distilled off. The acids sepa- 
rated from the soap by hydrochloric acid, and carefully washed in 
boiling water, were next dissolved in a large amount of alcohol, and 
mixed with a small quantity of acetate of lead. A slight cloudiness 
in the liquid is cleared immediately by a drop or two of acetic acid, 
but, on cooling, the lead-salt crystallises in minute white scales. 
This is filtered, and the filtrate treated with a fresh dose of lead- 
salt. The whole of the solid acid is thus thrown down by the lead- 
salt, after which an excess of ammonia is requisite to effect the forma- 
tion of any further precipitate, which, however, when so formed, con- 
sists only of the yellow oleate of lead. The white salts precipitated 
by the acetate of lead were, after filtering, carefully washed with ether 
and dried. They were then severally decomposed by hydrochloric 
acid, and dissolved in hot alcohol. The acids thus obtained from the 
several lead-salts require to be again saponified and recovered by 
hydrochloric acid from aqueous solutions of the soap, as they contain 
traces of palmitic ether, owing to the use of alcoholic solutions in the 
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preparation. The first lead-salt yielded in this way an acid melting at 
63°, the other an acid with a melting-point of 60°, which, however, 
was readily raised to 63° by one or two crystallisations. 

These methods unite, then, in establishing the absence of any second 
solid fat-acid in the tallow. I will next prove the identity of the acid 
it does contain with palmitic acid. 

Palmitic Acid.—The tallow is saponified with one-sixth of its weight 
of potash in alcoholic solution. When quite clear, water is added, and 
the alcohol distilled off. The solution of the soap is now added to 
very dilute sulphuric acid to separate the acids. The water from 
which the fat-acids have been separated contains free sulphuric 
acid, sulphate of potash, and glycerine; and this latter body may 
be yeadily separated from it by neutralising the free acid by car- 
bonate of potash, evaporating off the water, and treating the residue 
with alcohol. The glycerine is recognised by its taste, and by the 
reaction which produces aceoleine. After frequently boiling on 
water the brown mass thus formed, it is pressed in a powerful 
press. The pressed mass is again melted, a little aleohol added 
to it, and after partial cooling the pressing force is repeated. After 
a few repetitions of this process, the mass becomes perfectly 
white, and its melting-point constant. Several crystallisations from 
a large amount of alcohol insure its purity, and the acid so formed 
has the properties of palmitic acid, as obtained by Frémy and others 
from palm oil. It is easily dissolved in hot alcohol, and separates 
from it, on cooling, in fine pearly scales. Very soluble in ether, it 
is but slightly so in cold alcohol. Its melting-point is 63°5, but 
it becomes hard at 63°. It reddens litmus when melted, as do also 
its solutions. The surface of the acid after melting and cooling is 
singular and characteristic, being formed in a series of irregular 
ridges of a circular form. It may be kept at a temperature of 
250° to 300° for a length of time without alteration in melting-point 
or appearance. At a rather higher temperature, it distils over un- 
changed. A very slight discolouration, however, takes place in the 
retort, which is not imparted to the distilled acid. A slight residue 
in the retort, due probably to the formation of a trace of palmitone, has 
a melting-point of 72°. The distilled acid has the melting-point of 
the acid obtained from the alcoholic solution. Nearly pure specimens 
of the acid should alone be taken for distillation. Now, according to 
Schwartz,* the palmitic acid obtained from palin oil undergoes 
decomposition by distillation, its melting-point falling to 57°; and, 
if this acid be kept at a temperature varying from 250° to 300°, it 

* Ann. Ch. Pharm. lx. 58. 
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becomes converted into his palmitonic acid, which has a melting- 
point, according to him, of 51°, and has no crystalline structure. 

Accordingly, the acid was prepared from palm oil by precisely the 
same process as that adopted to get the acid from the vegetable tallow. 
It was not quite so colourless, but had the same melting-point of 63°'5, 
and, like the acid from the Chinese tallow, it underwent no alteration 
from distillation beyond the same slight discoloured residue in the re- 
tort. Each acid was kept three-quarters of an hour, melted at a tempe- 
rature between 260° and 280°, and both had the same melting-point of 
63°,—lower, by only half a degree, than the original melting-point of 
the acid. It is obvious, therefore, that palmitic acid does not undergo 
the changes thus ascribed to it. This acid is soluble in hot sulphuric 
acid, from which water reprecipitates it unchanged. Boiling it with 
nitric acid slowly changes it ; but after treating it thus for an hour, 
and then melting with water, and finally dissolving in alcohol the 
solid yellow cake that floated on the cooled nitric acid, palmitic acid 
was obtained unchanged. The action, therefore, is a very gradual one. 
Palmitic acid loses nothing in weight at 100°. Dried at this tempe- 
rature, and analysed by burning in some cases with chromate of lead, 
in others with oxide of copper and chlorate of potash, it yielded the 
following numbers :— 


rogh 


Eke 


tye 
oir ae gee 


I. 0°3260 grm. distilled acid gave : 
08970 ,, carbonic acid, and 0°3632 water. 


II. 03624 ,, of acid separated from alcohol gave : 
09955 ,, carbonic acid, and 0°4030 water. 


III. 0:2872 ,, of acid separated from alcohol gave : 
0°7874 ,, carbonic acid, and 0°3204 water. 


IV. 02930 ,, of acid separated from alcohol gave: 
0°8042 ,, carbonic acid, and 0°3292 water. 


V. 03208 ,, of acid separated from alcohol gave : 
0°8790 ,, carbonic acid, and 0°3607 water. 


These numbers express the following percentage composition :— 


I. i. ITI. IV. vV. CyHy,O, Equiv. 
requires 
Carbon... 75°03 74°91 74°77 74°86 74°84 75°00 192 
Hydrogen 12°39 12°36 12°40 12°49 12°55 12°50 32 
Oxygen.. 12°58 12°73 12°83 12°65 12°61 12°50 32 


10000 + 100°00 10000 10000 10000 10000 


These numbers, then, agree with the formula of palmitic acid. 
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To determine the amount of water combined in the acid, it was 
melted with finely-powdered oxide of lead. 
0°8513 grm. of the acid lost in this way 0°0310 of water. 


Required in Yielded by 

Percentage. Experiment. 
Cy Hy, O;= 247 96-48 96-36 
O= 9 3°52 8°64 
Cy Hyp 0, = 256 100-00 100-00 


In order further to confirm the eomplete identity of the acid in 
Chinese vegetable tallow with palmitic acid as obtained from palm 
oil, many of its salts were prepared and analysed. 

Palmitine; Palmitate of Lipylic Oxide.—To the melted tallow 
a mixture of alcohol and ether is added, .and the mass powerfully 
pressed. The operation is repeated a great many times. The 
resulting mass is crystallised, first from its solution in mixed alcohol 
and ether, and subsequently from pure ether, till the melting-point 
is constant. The crystals from the last solvent are small, and of 
pearly lustre: in form, apparently, rhombic prisms. It does not 
crystallise after fusion, but forms a hard, wax-like, brittle, translucent 
mass. Insoluble, or nearly so, in cold ether and hot alcohol, it dis- 
solves readily in boiling ether. Its reaction in fusion, as in solution, 
is neutral, while a strong heat decomposes it, with development of 
acroleine. When the melting-point is carefully taken, it shows a 
first melting-point at 50°°5; after again solidifying, as the tempe- 
rature is increased, it presents another melting-point at 66°-5, its 
ultimate solidifying point being 49°. Its saponification yields an acid 
with the melting-point of palmitic acid. 

The action of aqueous solution of potash on pure palmitine is 
extremely slow; in fact it is very difficult so to saponify it; and 
though the presence of oleine, by the solvent action of the oleine soaps, 
tends much to accelerate this saponification, it is possible to remove 
a very large part of the oleine by treatment with a limited supply of 
alkali. Thus palmitine may be obtained in a comparatively pure 
state from the tallow by boiling the latter with a very small quantity 
of potash, adding the potash gradually and with care. The hard 
white cake of palmitine always retains a little of the soap, but after 
several times being melted on, and boiled out by water, it can be 
freed from this, and obtained nearly absolutely pure by crystallisations 
from alcohol. This is perhaps the best way of preparing the palmi- 
tine. It is certainly the most expeditious one. 
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Burned with oxide of copper and chromate of potash,— 
I. 0:2976 grm. yields 0-8284 carbonic acid, and 0°3262 water. 


Il. 03184 ,, ,, 08896 ,, « 03445 ,, 
Found. 
OS ee 
Required. Zz. II. 
C,,=210)Carbon . 76°36 76°04 76:19 
H,,='33 > Hydrogen 12°00 12°16 12°03 
O, = 82) Oxygen . 11°64 11°80 11°78 
—— 
C,H,0, C,,H,,0,=275 100-00 100:00 100-00 


Palmitate of Soda.—The acid is boiled with a dilute solution of 
carbonate of soda. The jelly formed on cooling, after pressure in 
linen and drying in the water-bath, is dissolved in boiling absolute 
alcohol, the solution filtered, and a little water added to keep the 
alkaline carbonate in solution. The jelly formed on cooling, after 
being again pressed out and dried, is the pure soda-salt, soluble in water 
and in dilute alcohol, from which it crystallises in large pearly scales. 

Easily melting to a clear liquid, it is decomposed by a comparatively 
low temperature. 

The soda contained in the salt dried at 110° was determined,— 

I. 1:1328 grm. gave 02890 of NaO, SO,=0°1265 soda. 
i Taos  , C804 OC, «CC OURS C=, 
lil. 06990 , , O178% , , =00782 ,, 


Yielded by Experiment. 


On me, 

Required. I. xt, III. 

For az equiv. of acid . 88°78 88°82 88°84. 88°81] 
» “ soda . 11°22 11°18 11°16 11:19 


10000 10000 100-00 100-00 


Palmitate of Baryta.—A boiling alcoholic solution of palmitic acid 
is treated with ammonia in slight excess, and precipitated by an 
aqueous solution of acetate of baryta. The thick flocculent precipitate 
is washed with alcohol, containing at first some acetic acid to remove 


* According to Berthelot’s views of the composition of the natural fats, the 
formula of palmitine should be,— 


. H; 
3 CHO, + C;H,0,-6 HO=CyH,,0,,, [or OC, { (CoH*0,), } On 


that is to say, glycerine, in which 3 at. H are replaced by 3 at. of the oxygen-radical 
of palmitic acid, C.,H;,0,]. This formula requires 75°92 per cent. carbon and 12°16 
hydrogen, numbers agreeing rather more closely with the author’s analysis than those 
derived from the formula C,,H..0, [or C\y;Ho0}.]. Moreover, Stenhouse’s analysis 
of palmitine obtained from palm-oil gives 75°6 per cent. C and 121 H. Berthelot 
has also prepared an artificial ¢ripa/mitine, agreeing in melting-point and other pro- 
perties with natural palmitine. [Vi/e Ann. Ch. Phys. [3] xli. 240.—Ep.] 
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carbonate, and finally with water. It is a dull white powder, readily 
decomposed by heat. : 
I. 0°7554 grm. yielded 0°2712 BaO, SO,=0°1783 BaO. 
II. 10391 ,, » 08736 ., , =0268 , 
III. 0°9800 _,, » 03530 , , =02318 ,, 


Yielded by Experiment. 
~~ a a 


Required. III. 
For an equiv. of acid . 76°35 76-42 76:39 76°35 
” ”? baryta . 23°65 23°58 23°61 23° 65 


100-00 100:°00 100:00 100°00 


Palmitate of Magnesia.—The hot alcoholic solution of the acid, 
after treatment with ammonia and chloride of ammonium, is pre- 
cipitated by acetate of magnesia. The fine white voluminous preci- 
pitate, after washing with alcohol, and subsequently with water, 
exhibits under a lens small four-sided leaf-like crystals. It can be 
fused to a clear liquid without decomposition. 

I. 0°6966 grm. yielded 0°0563 magnesia. 
Il. 06140 ,, ° ,, 00490 , 
III. 0°7530__,, »  0°0593 ~ 


Found. 
el ni ata 
Required. 3 II. III. 
For an equiv. of acid . . 92°26 91°92 91-99 92°02 
a a magnesia. 7°74 8:08 8°01 7°98 


100°00 100:00 100°00 100°00 


Palmitate of Lead.—¥Formed by double decomposition of the alco- 
holic solution of the soda-soap with an aqueous solution of nitrate of 
lead. The fine white crystalline precipitate is washed thoroughly with 
alcohol, and then with water. It melts at 108°, and when solid forms 
an enamel-like white mass. 

I. 11762 grm. gave 0°3696 oxide of lead. 
II. 09228 ,, ,, 02907 ,, 
III. 0374 ,, burnt with chromate of lead, yielded : 
0'7381 ,, carbonic acid, and 0°2988 water. 


Found. 
i ee ee 
Requires. I. II. III. 
C44 ~ -_ 53°74 
H,, . . 864 se _ 8:86 
O,. . . 669 me — a 
PbO . . 31°14 31°43 31°50 -- 


100°00 
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Palmitate of Copper.—This salt, which is a clear, blue, voluminous 
powder, is formed by precipitation of the soda-salt by very dilute 
sulphate of copper. It may be melted with care without decomposition, 
and forms a green fluid, but heat readily breaks it up. 


I. 0°8904 grm. gave 0°1260 CuO=14°15 per cent. °* 
II. 09686 ,, , 01356 ,, =14°00 _,, 


The salt theoretically requires 13°85 per cent. of oxide. 


Palmitate of Silver.—I have already mentioned that the formation 
and analysis of this salt originally led to a probable inference as to 
the nature of the acid contained in the tallow. The salt was prepared 
by precipitating the alcoholic solution of the ammonia-soap of the 
acid, by means of alcoholic solution of nitrate of silver, in the presence 
of an excess of ammonia. The analyses marked [I.] to [V.], are those 
referred to in the earlier part of this paper. The remainder of the 
analyses were performed with the silver-salt formed by the mutual 
decomposition of the soda-salt and nitrate of silver, in alcoholic 
solution. In both cases the salt formed is white, and nearly un- 
changed by light when dry. 

[I.] 06715 grm. gave 0°2007 gr.=29°89 per cent. Ag=32°11 per cent. AgO. 
[II.] 06700 ,, ,, 02088,,=2997 ,, ,, =3219 ,, : 


[III.] 06711 ,, ,, 02002,,=2983 , 4, =3204_,, ss 
[IV.] 06605 , , 01970, =2983 , ,, =38204 ,, we 
[V.(i.)] 05972 , , 01790,,=2997 , 4, =8219  ,, i 
[V. (ii.)}] 06395 ,, ,, O1914,,=2993 ,, 4 =3215  ,, ‘ 
Preparation from the soda-salt :— 

VI. 08452 , , 02476, — » w» mae - 
VII. 10076 ,, , 0296, — . » = ,, ra 
VIII. 11062 , ,, 03269, — « ~wm@n « " 

Calculation requires _... in dm 3197 — sy, % 


The analyses of two of the salts made in the earlier part of the 
investigation, and of two of the salts made from the soda-soap by my 
assistant more recently, are subjoined :— 

Of acid [II.] 0°4635 grm. gave : 

0'9006 ,, carbonic acid, and 0°3545 water. 
[III.] 0°4725 ,, gave: 
09175 ,, carbonic acid, and 0°3557 water. 

IX. 05167 ,, recent preparation, gave: 

1:0094 ,, carbonic acid, and 0°3996 water. 

X. 0°4652 ,, recent preparation, gave : 

08996 ,, carbonic acid, and 0°3645 water. 


These analyses correspond as follows with the numbers required by 
calculation :— 


3) 


bP] 


PP, 


W 


Su 


Siti sia 
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Found. 
Required. {11.] [111. } Ix. x. 
Carbon . . . 52°88 52°99 52°95 53°28 52°73 
Hydrogen . . 8°54 8°50 8°36 8°59 8°75 
Oxygen... 661 6°32 6°65 os a 
| Oxide of silver. 31°97 (32°19) (32°04) — — 


100:00 100:00 100°00 
Palmitic Ether ; Palmitate of Oxide of Ethyl.—Dry hydrochloric 


acid gas passed through a warm solution of palmitic acid in very strong 
alcohol, gives rise to the ether, which separates as an oily substance. 
It is purified by boiling with water, agitation with carbonate of soda, 
dissolving in alcohol, and finally precipitating it from this solution by 


| water. It isacolourless, hard, brittle substance, with a slightly ethereal 


Pe a 


smell; melts at 25°, and, on solidifying, assumes a crystalline struc- 
ture. It distils at a high temperature unchanged. Insoluble in water, 
it crystallises from an alcoholic solution in long, hard, prismatic needles. 
It is unchanged by dilute nitric acid, but immediately decomposed on 
heating it with potash. 

Burnt with oxide of copper and chlorate of potash,— 


I. 0°2345 grm. yielded 0°6542 carbonic acid, and 0°2704 water. 


Il. 02567 , , O16 ,  , 0:2970 _,, 
Calculated. Found. 
OEE OSE 
I, II, 
For C,,=216 76-06 76-08 75°65 
H,,= 36 12:68 1279 12°86 
O, = 32 11:26 1113-11-49 
C,H,0, C,,H,,0, =284 100-00 10000 100-00 


For the preparation of the above salts, and for most of the analyses 


/ made of them, as well as for his skilful attention to the investigation, 


eer ee. 


I am much indebted to my assistant, Dr. Ewald. 

Palmitone.—This compound is formed by distilling palmitic acid 
with one-fourth of its weight of lime, and by several crystallisations 
of the distillate from alcohol. 

It is a substance with a melting-point of 84°, and solidifying-point 


of 80°. This body, as it ecrystallises from alcohol, presents itself in 
» white pearly scales ; from fusion it solidifies in a pearly scaly mass, 


) uitric acid nor potash act upon it. A mixture of nitric and sulphuric 


which is readily powdered, and is then highly electric. Neither dilute 


i 
i 
i 
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acids at once blackens and destroys it. It is highly soluble in benzol. 
The palmitone was analysed, giving the following numbers :— 


I. 0°2987 grm. burnt with oxide of copper and chlorate of potash, gave: 
0:9035 ,, carbonic acid, and 0:3700 water. 
II. 0°2954 ,, gave 0°8968 carbonic acid, and 0°3727 water. 


Found. 
Calculated. 7 £. II. : 
Coo - - 372 82°67 82°49 82°80 
Heo. . 62 13°78 13°76 14-02 
oS. Se 3:55 375 318 
450 100-00 100:00 100-00 


ANALYSIS OF THE VEGETABLE TALLOW ITSELF. 


This analysis was originally made to ascertain whether any substance 
was present containing a higher percentage of carbon than palmitine 
or oleine. The tallow was dissolved in a large quantity of ether, and 
filtered. The ether was then distilled off, and the residue boiled out 
with water. The tallow was then thoroughly dried in a water-bath. I 


While remaining fused in the water-bath, a few yellowish flocks sepa- ] 
rated, from which the tallow was poured off. 
0:2621 tallow gave 0°7238 carbonic acid, and 0°278 water, : 
corresponding to 75°31 per cent. of carbon, : 
- 11:79 in hydrogen, * 
» 12°90 a oxygen. ab 
100-00 es 
; e) 
From this analysis we may fairly attempt a calculation of the con- SO 
stitution of the vegetable tallow. In fact, as hy 
Carbon. Hydrogen. Oxygen. all 
Oleine, by calcuJation, contains 70°8 11°3 17-9 . 
And Palmitine . ‘ . 76°36 12:0 11°64 | tio 
an elimination of two unknown quantities from two simple equations — au 
gives the proportion of palmitine to oleine as 4 equivs. of the former ~ an 
to 1 of the latter. B 2ci 
The numbers thus obtained are— @ chl 
From the Found om sett 
Calculation. by Analysis. » wit! 
Carbon . ' , . 7497 75°31 © the 


Hydrogen. . 11:80 11:79 © olea 


eee a 
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For, out of the data here given we may construct two equations. 
Taking x for the number of equivalents of palmitine, and y for that 
of the oleine present in the tallow, and equating the carbon ratios of 
the three substances, as the least liable to error, we have— 


76°36 2+70°8 y=75'31 


and e+ y= 1 
whence eliminating Y; = ERG n bids °= pede ‘80 nearly 
and y= 1—x= = ‘2 nearly 

v_4 


as 


This is sufficient to prove that the numbers obtained by analysis of 
the tallow are compatible with, and, in fact, are explained with great 
simplicity by the view that this body contains only palmitine and 
oleine. 

Nevertheless, it appeared interesting to ascertain that the oleic acid 
present in the tallow was of the ordinary formula, and my assistant, 
Dr. Ewald, undertook the investigation of it. 

A portion of the tallow was saponified; the acids were then sepa- 
rated by hydrochloric acid, melted at a low temperature, mixed with 
alcohol, and cooled. The solidified mass was very strongly pressed ; 
the fluid expressed was diluted with alcohol, quickly filtered, and 
precipitated by basic acetate of lead. The precipitate, after washing 
by alcohol and separation of the alcohol by pressure, was rapidly dried 
over sulphuric acid in vacuo. The dried and pulverised salt was then 


| exhausted by cold ether, which takes up the oleate of lead only. The 


solution is decanted from the residue, and decomposed by dilute 
hydrochloric acid in a stoppered glass cylinder, without access of the 


al. 


The chloride of lead rapidly subsides, leaving the clear yellow solu- 


© tion of oleic acid in the ether. This solution is now distilled from 


3 

I 
t 

a 

i 
yn- 
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) another flask by a gentle heat, in the water-bath, to separate the ether, 


and the residue dissolved in alcohol. From this solution the oleic 


» acid is precipitated, by the addition of ammonia in slight excess and 
> chloride of barium, as the pure oleate of baryta. It is quite white, 
settles quickly, and is filtered and washed with ether. This washing 


with ether, according to Heintz, at once protects the precipitate rou 
the air, and dinssiven a salt.containing more baryta than the neutral 
oleate. ; 


| 
i 
| 
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The salt so prepared is quickly pressed and dried in vacuo, and 
finally in an air-bath at 50° to 60°. It was burnt with oxide of 
copper and chlorate of potash. 

I. 0°4678 grm. yielded 10636 carbonic acid (made up of 10342 
in the potash apparatus+0-0294 absorbed by the baryta 
to form 0°1317 of carbonate of baryta), and 0°4056 water. 

II. 0°6364 grm. yielded 0°2122 BaO, SO,=0°1893 BaO. 

III. 0°6908 se, » 08310 , » =O015l7 , 


Found. 

ee ce 

Calculated. e II. III. 

Cog» + 216-0 61:79 6130 — o 

H,,.- 830 9°44 9°64 — — 

O, .. 240 6°87 669 — _ 
BaO . 765 21:90 21°87 21:79 21:96 
349°5 100°00 100:00 100°00 100:00 


1I.—On the Absorption of Chlorine in Water. 
By Henry E. Roscos, B.A., Pu.D. 


At the beginning of this century, Dalton and Henry set up the 
hypothesis, that the amounts of gas dissolved by a liquid vary as 
the pressure under which the absorption takes place. As, however, 
this relation between the absorbed gas and the pressure could not be 
deduced from Dalton and Henry’s own experiments, and still less 
from the later ones of Saussure, it has been regarded by chemists 
as an ungrounded hypothesis, until Professor Bunsen,* in his late 
research, showed that it had a foundation in a true law. 

A series of very careful experiments which Dr. Carius and Dr. 
Schénfeld have carried out with the absorptiometer described by 
Bunsen, not only give fresh proofs of the exactitude of the law, but 
show beyond doubt that it is applicable to gases of very great solu- 
bility, 


It thus appears of great interest to examine the absorptiometrical 


relations of gases at the limits of the temperatures at which the same 7 
are capable of entering into chemical combination with the solvent. |] 
Dr. Schénfeld has examined sulphurous acid in this respect, -— ; 


has found that the law is followed even at temperatures which ap- | 


* Phil. Mag., Feb. and March 1855; Ann, Ch. Pharm. xciii. 1. 
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us 


proach the point where this acid forms a crystalline hydrate with the 
solvent. 

In the following research I shall describe the absorptiometrical 
relation which exists between chlorine and water at temperatures 
approaching that at which hydrate of chlorine is formed. As the 
absorption-coefficient of this gas has already been accurately deter- 
mined at Schénfeld, I have been able to confine myself to the 
examination of mixtures of gas of known composition containing 
chlorine. 

The first mixture of gases examined was that evolved by the 
electrolysis of concentrated hydrochloric acid. The electrolysis was 
conducted in a.small flask of about 100 cubic centimeters’ capacity, 
filled with hydrochloric acid, into which two poles of conducting 
> carbon dipped. A glass tube, with the upper end drawn out, was 
" fastened on to the neck of the flask by means of a caoutchouc ring, and 
» through the tube were melted two platinum wires, which communi- 
* cated below with the carbon poles and above with the battery. The 
> gas, obtained by a current of four of Bunsen’s elements, was washed 
) by passing through a series of bulbs containing water, blown on a 
) glass tube and placed in an oblique position. 

The composition of the gas thus obtained by electrolysis must first 
* be determined. For this purpose the gas was dried over fused chlo- 
> ride of calcium, and led into a tube of known capacity, drawn out at 
4 both ends, until there could be no doubt that the last traces of 


ie 
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i ‘atmospheric air were driven out. After accurate observation of the 
"> ) temperature and pressure, the tube filled with the mixture of gas was 
ww closed with the necessary precautionary measures, and one end opened 
“ under a solution of iodide of potassium; and in order to effect the 
tS Frise of the liquid, this was done at a lower temperature-than that at 
- which the gas was collected. The iodide of potassium was imme- 
: ‘diately absorbed, and a quantity of iodine, equivalent to the free 
™ |‘ chlorine present, was separated out. 
by | From this free iodine the amount of chlorine present in the tube 
jut a as determined by Bunsen’s volumetric method.* Two experiments 
lu- vith gas collected at separate occasions gave— 

a II. 
cal 4 Ta= 0-0024869 a= 0:002443 
me | % ¢t =92°0 t =67°0 
nt. | t, =59°9 1, =58°3 
and | n= 5° n= 2 
ap- oe * Ann. Ch. Pharm, lxxxvi. 265; Chem. Soc. Qu. J. vi. 90. 


+ The signification of the various letters will be seen by reference to the original 
esearch. 
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From these numbers the volume of chlorine V reduced to 0° C. 
and 0°76 pressure of mercury contained in the tubes used in the 
experiments, is found in cubic centimeters by means of the formula— 


m + (nt —t,) Cl 
0°0031823 I. 

in which 0-0031823 is the weight in grms. of 1 cubic centimeter of 
chlorine at 0° C. and 0°76 pressure of mercury. 

The first experiment gave 16:24; the second, 87:36 cub. cent. 
chlorine at 0° C, and 0°76 pressure of mercury. 

If the total capacity of the tube be called C, the barometric pressure 
at the time of closing P, and the temperature during the same time 7, 
the total volume of gas reduced to 0° C. and 0°76 contained in the 
tube is found by the following formula :— 


re C.P a 
) 1¥0-00366 1) 076= 


=V 


Y 


For Experiments (1) and (2) the following values were found :— 


I. II. 
C . . 8481 - « « 190°24 
P . . 07415 feo 0™-7265 
. « +12eG ee 111 C, 


This gives the total volume of the first tube 32°58; of the second, 
174°65. If, now, the respective volumes of chlorine found by gradu- 
ation be subtracted from the total volumes, the volume of hydrogen 
gas present in the mixture will be obtained. 

The composition of the two mixtures of gas was, therefore,— 


S. II. Calculated. 

Chlorine . . 49°85 50°02 50°00 
Hydrogen. . 50°15 49°98 50:00 
100:00 100°00 100-00 


As the liquid subjected to electrolysis only contained hydrochloric 


acid and water, the products of decomposition formed could only | 
contain chlorine, hydrogen, oxygen, or the oxides of chlorine or @ 


hydrogen. The absence of free oxygen can be safely inferred from 
the experiments just cited, for every volume of oxygen which is set 
free by the electrolysis of water is necessarily accompanied by two 
volumes of hydrogen, whilst chlorine and hydrogen are set free in 
equal volumes by the electrolysis of hydrochloric acid. If, therefore, 
water were decomposed in the above manner, the analysis would not 


c > ea 
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have shown equal volumes of chlorine and hydrogen, but an excess of 
the latter, which, as already stated, was not the case. For the same 
reason, peroxide of hydrogen cannot be formed in the decomposition, 
as the presence of this body would cause a still greater proportional 
excess of hydrogen. 

It only remains, therefore, to be shown, that in the mixed gas no 
oxygen-compounds of chlorine are present. Let us in the first place, 
to take a particular case, examine if the gas could contain hypo- 
chlorous acid. 2 vols. of hypochlorous acid consist of 2 vols. of 
chlorine and 1 vol. of oxygen; 1 vol. of oxygen is equivalent to 2 vols. 
of chlorine, and sets free in the volumetric process exactly as much 
iodine as 2 vols. of chlorine. This process leaves it, therefore, quite 
undecided whether 4 vols. of chlorine or 2 vols. of hypochlorous acid 
were present ; and further, because in the electrolytic decomposition 
of 4 vols. of hydrochloric acid, as in electrolytic formation of 2 vols. 
of hypochlorous acid, exactly the same amount, 4 vols., of hydrogen, 
must be set free, it is clear that the volumetric process will always 
show equal volumes of chlorine and hydrogen, whether the gas be 
rendered impure by the presence of hypochlorous acid or not. The 
question as to the presence of this latter gas is, however, easily 
answered, when a direct estimation of chlorine with solution of silver 
is made together with a volumetric determination. The silver deter- 
mination shows only the amount of chlorine, and not the oxygen of 
the hypochlorous acid, and therefore may give only half as large an 
amount of chlorine as the volumetric process, The two following 
experiments show that the amount of chlorine found by the volu- 
metric method agrees so exactly with that found by the silver deter- 
mination, that the absence of hypochlorous acid may be certainly 
deduced. By similar reasoning, the absence of all other volatile 
oxides of chlorine can be proved. 

Three tubes were filled with the gas as formerly described. The 
first was opened under iodide of potassium, and analysed by the 
volumetric process ; the’ two others were opened under tolerably con- 
centrated sulphurous acid, by means of which the whole of the chlorine 
was reduced to hydrochloric acid and precipitated in presence of 
excess of nitric acid as chloride of silver. 


The elements for the first tube were— 
a=0°0024869 n=2 ¢,=593 t=76:1 
and T=14°7 P=0"7464 C=43°20 


From these are obtained— 


VOL. VIII.—NO, XXIX. 
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I. Volume of chlorine at 0° C. and 0°76 found by 
the volumetric process ; ‘ . 20°290 ce. 
II. Ditto ditto dnd . . ; . 201381 ,, 


The elements for the second tube were— 


Weight of chloride of silver . ‘ . 0:3980 
*% silver (with ash) . .. . 0003) 


and T=14°7 P=0°7464 C=66-°70 


From these are obtained— 


J. Reduced volume of chlorine found by silver 
determination . ‘ P : : . 81°26 ce. 
II. Ditto ditto calculated . . 81018 ,, 


The elements for the third tube were— 


Weight of chloride of silver. , . 03834 
- silver (in ash) . : . 0:0024 


and T=14°07 P=0°7464 C=64-27 


From these are obtained— 


I. Reduced volume of chlorine found by silver 
determination . ; ' ; ‘ . 380°034 ec. 
II. Ditto ditto calculated . ; . 29°949 ,, 


After all these experiments and considerations, it may be fairly 
concluded that the electrolytic gas really consists of a pure mixture 
of equal volumes of chlorine at hy drogen. 

As the absorption-coefficients of chlorine and hydrogen for water 
are known, a simple volumetric determination of an aqueous solution, 
saturated at a particular temperature with the gaseous mixture, is all 
that is required to determine if chlorine obeys the law of absorption, 
and if so, up to what distance from the point at which hydrate of 
chlorine is formed. For if a represent the absorption-coefficient of 
chlorine, P the barometer pressure, v the volume of chlorine, and v, 
the volume of hydrogen contained in the mixed gas, which is passed 
through a volume A of water until it is saturated, the amount of 
chlorine V dissolved in the water must have the following value if the 
law of absorption is applicable :— 

h.a. Pv 


(3) 076 w+r) = V. 
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It will be as well to give here for reference the absorption-co- 
efficients for chlorine and water («) as found by Dr, Schénfeld :— 


0° C. Coefficient. 0° C. Coefficient. 0°C. Coefficient. 
10. ... 2°5852 ; .. 2°)148 Sle ws EVE 
il. ... 25418 . 20734 : 1°6712 
22: . a. PAV .. 2°0322 o.«s» PCM 
18. ... 2°4648 «» FOI ? 34... 13084 
Mes. SORE .. 19504 

6. ... aoe .. 19099 

16. ... 2°3253 . 18695 

1%... « PReae 1°8295 

18... 2°2405 29. ... 1°7895 

19. ... 21984 30. ... 1°7499 

20. ... 2°1565 


~ 


ri 


CFR WD 
.. 2. ££ as @ 


Ww Ww WW WD ®D 
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Three experiments,* made at different temperatures with the 
same volume (9°834 cc.) of saturated soiution, gave the following 
results :— 

(1) (2) 
n= 1: 
t 9 t,=10°0 
T=14°°4 T=21°0 
a =0°0024430 


n 2° 
, = 48° 
58: 


Calculated 
from formula (3), 


Hence the vol. chlorine at 0° C. and 0-76 at 14° is 14°70 .. 11°65 
” » 21°-0 ,, 12°643.. 11:35 
fe A 25°0,, 11°99 .. 9:36 

These figures show that the amounts of chlorine found in the satu- 
rated solution differed considerably from the amount which should be 
contained therein according to the law of absorption. 

Let us now proceed to the consideration of the causes which might 
possibly effect this increased absorption of chlorine. It has been 
already shown that the gas employed in the experiments did not 
contain any amount of oxides of chlorine which could possibly pro- 
duce this greatly increased coefficient of absorption. It is, however, 
quite possible that chlorine should act towards water as it does 
towards so many bases, and a formation of hydrochloric acid and 


* It is almost unnecessary to state, that all the experiments on mixtures of chlorine 
and hydrogen were conducted in a darkened room, a candle being the only light 
present. 
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oxide of chlorine take place. It is possible that the compounds thus 
formed were not present in the gaseous mixture, because they were 
retained in solution by the liquids with which they came in contact. 
Such a partial decomposition of the water by chlorine into hydro- 
chloric and hypochlorous acids would most satisfactorily account for 
the above irregularities. This question may be easily settled by an 
experiment founded upon the law of absorption. If we suppose that 
when chlorine is dissolved in water, bydrochloric acid and any volatile 
oxide of chlorine is formed, it is easily seen that not only the volu- 
metric process, but also a direct silver determination, must give exactly 
the same results as would be found if the liquid contained only free 
chlorine. A totally different result will, however, be obtained if any gas 
which obeys the law of absorption—as, for instance, carbonic acid— 
be passed into a saturated solution of chlorine in water. If merely 
chlorine be present, it will be driven out by a stream of carbonic acid, 
and replaced by this gas in the proportion of their relative absorption- 
coefficients. 

If, on the contrary, hydrochloric acid and a volatile oxide of chlorine 
are present together with free chlorine, the chlorine and oxides of 
chlorine will be driven out in an amount different from that of the 
hydrochloric acid, which, when dissolved in a large quantity of water, 
is not volatile. Thus a relation between the components will be 
brought about, by which the volumetric and silver determinations 
cannot give like results, because the original relation by which the 
hydrochloric and hypoehlorous acids are present in the proportion 
capable of forming chlorine and water, does not now exist. 

The following experiment, in which a stream of carbonic acid was 
passed in the dark through a solution of chlorine freshly prepared 
without access of light, shows that after the current of gas had passed 
through for three hours, the amounts of chlorine obtained by volu- 
metric and silver determinations agreed exactly. The gas was first 
passed into a bottle containing the chlorine solution, next into a 
second bottle containing distilled water, and the resulting solution in 
both bottles was examined. 


ANALYSIS FROM THE FIRST BOTTLE. 


Volumetric method— 


a=0:0024869 
(1) n=2 ¢,=505 ¢=72°0 
(2) n=2 ¢,=53°4 ¢=71-0 
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Silver determination— 


(1) Chioride of silver : : . 02617 
Silver , . ' ' . 0:0010 
(2) Chloride of silver tae” . 02443 
Silver ‘ , ‘s : . 0:0050 
These elements give— 
(1) (2) 
Reduced volume of chlorine found by the 
volumetric method . ; : . 20°42] 19°962 
Ditto ditto silver determination 20°517 19°599 


ANALYSIS FROM THE SECOND BOTTLE. 


Volumetric method— 
a=0-0024869 
(1) n=2 ¢,=468 ¢=71°9 
(2) n=2 ¢,=48°0 ¢t=71°7 


Silver determination— 


(1) Chloride of silver , , . 02701 
Silver , : . , . 0°0012 
(2) Chloride of silver , . . 02594 
Silver ‘ , . 0°0005 
These elements give— 
(1) (2) 
Reduced volume of chlorine found by the 
volumetric method . ‘ . . 217185 20°836 
Ditto ditto silver determination 21°346 20°303 


‘The supposition of a decomposition of water by chlorine to account 
for the observed phenomena is, therefore, likewise unfounded. 

As an objection might be raised to this experiment, that the oxides 
of chlorine are not volatile enough to be carried over from their solu- 
tion by a foreign gas, I have examined the action of carbonic acid on 
a mixture of oxides of chlorine. The mixture of all the various oxides 
of chlorine, which is obtained by heating chlorate of potash with con- 
centrated sulphuric acid, was dissolved in water, and a known volume 
of the solution submitted to volumetric analysis; this volume was 
found to be equivalent to 50°3 burette divisions of normal iodine 
solution. A rapid stream of carbonic acid was then passed. through 
the solution, which, after fifteen minutes, was again volumetrically 
analysed, and the same volume of solution was found to be equal to 
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24:0 divisions ; after the current of gas had passed for thirty minutes 
more, the same volume corresponded to only 37 divisions. The 
rapidity with which the values of the volumetric determinations de- 
creased with the amount of gas passed through, shows how easily the 
oxides of chlorine are expelled from their solutions by other gases, 
and hence the former objection is entirely removed. 

A similar result is arrived at when the mixture of hydrogen and 
chlorine, after being washed, is allowed to saturate a volume of water. 
It is here also easy to show that no oxides of chlorine have passed 
over, for in the following experiment the same amount of chlorine was 
obtained by volumetric and by silver determination :— 


Chlorine and hydrogen absorbed in 9°843 cc. of water at 38° ; 
and 0™-7339 pressure : 


Volumetric method— 
a=0°0024430 
(1) n=1 4=813 t=72 
(2) n=l ¢,=3819 ¢=72°0 


Silver determination— 


(1) Chloride of silver : , . 01117 
Silver . , : Pp . 00016 
(2) Chloride of silver ‘ ; . 0°1087 
Silver ; : , ‘ . 00048 


Mean reduced volume of chlorine from volu- 
metric method P , ; ‘ . 8700 ce. 
Ditto ditto silver determination . 8°8966 ,, 


In order that no possible cause may be left undetermined, I have 
examined the action of free hydrochloric acid upon the solution of 
chlorine. It was possible that the formation of hydrochloric acid 
from the hydrogen and chlorine might induce a larger absorption of 
chlorine, and thus the phenomena be explained. It was, however, 
found that the presence of hydrochloric acid lessened, instead of 
increasing, the absorption-coefficient of chlorine. 

Water containing ;4+,th of its bulk of concentrated hydrochloric 
acid was saturated with chlorine at 14° and 07366 pressure, and the 
absorption-coefficient calculated according to the formula,— 


4) 2 0#at) C1076 
00031823 . Ih. 
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The experiment gave, when h=9°834— 
(1) n=2 #¢=621 ¢t=74°9 
(2) n=2 ¢,=600 1=73°9 


a = 00024869 


Hence the 
Coefficient obtained is , ; . 19786 
Coefficient for pure water. ° . 23911 


One assumption alone remains after all these experiments, namely, 
that near the temperature at which the formation of hydrate of chlo- 
rine begins, the atoms of chlorine exert an attraction on those of the 
other gas present, and.on the water, similarly to the law of Mariotte 
at the point of condensation, and that thereby the accuracy of the law 
of absorption is lessened. In order to form an idea of the amount of 
this molecular disturbance, it is possible to calculate the volume of 
chlorine which, for any given temperature, does not obey the law of 
absorption. The equations for this calculation are obtained from the 
volumes of chlorine which are absorbed in water, firstly for pure 
chlorine, and secondly for a known mixture of this gas with hy- 
drogen. Let V be the reduced volume of chlorine absorbed in h 
volumes of water when pure chlorine is used; /, the volume of chlo- 
rine dissolved in h, volumes of water when the mixed gas is used ; 
v the amount of chlorine in the mixed gas ; v, the volume of hydrogen 
in the latter; P the observed barometric pressure; y the reduced 
volume of chlorine obeying the law of absorption, which is contained 
in the unit of water; 2 the reduced volume of chlorine which, by 
reason of the molecular action, is supposed to be withdrawn from the 
law of absorption. 

The following equations give the values of x and y :— 


(5) Vahy+he 
hyy Pv 


6) =o76 wt) th? 
or, 
(7) w=>-y 
4 
_hk Ah, 
(8) perce” | 


0:76 (v+v,) 


By means of these formule, the values of x and y for various tem- 
peratures have been calculated from the following determinations ;— 
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Chlorine and Hydrogen— 


a=0°0024869 h,=9°834 
I. T°=13°5 P=0°74381 n=2 ¢,=39:2 %=53°85 
II. T°=14°3 P=0°7414 n=2 t=489 ¢=58°6 
il, T’=21°O P=07402 a=1 ¢,=100 t=676 
IV. T°=25°O P=07431 n=1 4,= 55 t=603 
V. T°=30°0 P=0:7820 n=1 4:= 48 t=53-2 
VI. T°=38°0 P=0°73389 n=1 ¢,=31°86 t=72°2 
Hence for— 

18°5. . . y=1'7831 «7=0°6496 

14°3 . . y=1'7641 «2=0°6291 

20°1 . . y=16721 x=0°4880 

i i . y=1°6287 «v=0°4861 

25° . . y=15984 «x=0°3589 

30°O0 . . y=1'3633 x = 0°3866 

38°°0_ . . y=1:0625 «=0°3771 


In order to determine whether the amount of this molecular dis- 
turbance was dependent upon the nature of the gas with which the 
chlorine is in contact, mixtures of known volumes of chlorine and 
carbonic acid were examined, and in a similar manner the values of 
wand y calculated from the experiments. 

The great difficulty of mixing a known volume of chlorine with 
a known volume of another gas was overcome by the following 
simple arrangement :—A large glass tube of about 80 to 150 cubic 
centimetres’ capacity was drawn out, the glass thickened at either 
end, and pieces of glass rod ground to fit air-tight into the apertures. 
The capacity of the tube was then accurately determined, and it was 
afterwards completely filled with carbonic acid and closed. The tube 
thus filled was opened under a saturated solution of chlorine freshly 
prepared in the dark, anda part of the carbonic acid driven out by the 
saturated solution. The tube containing the mixture of chlorine, 
water, and carbonic acid gas, was next well shaken in a water-bath of 
known temperature, and one of the stoppers partly opened to allow 
the excess of gas to escape. By means of this agitation, the statical 
equilibrium of absorption was established between the chlorine and 
carbonic acid dissolved in the water, and the chlorine and carbonic 
acid present in the free gas. 

An effect of this process was an increased volume of free gas. This 
increased volume was allowed to escape, and thereby the original 
pressure obtained, and the agitation and other operations were re- 
peated until no more gas was evolved, and the pressure remained 
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constant ; or in other words, until the equilibrium ensued. The free 


a and absorbed gas must be present in a proportion which may be cal- 


culated from the law of absorption. This proposition is found by 


© the formule 1 and 2 used in the former case. The experiments 
© were made in the following manner :—After the tube had been com- 
) pletely agitated, it was weighed in order to obtain the volume of 


water employed, and the amount of dissolved chlorine was determined 
by the volumetric method. The chlorine contained in the gas was also 
estimated in the same way, the tube being cooled with ether and opened 
under iodide of potassium. A deduction was also made for chlorine con- 
tained in the residual water, the volume of which was found by a 
second weighing after the volumetric examination of the water. By 
these observations, all the data for the calculation of x and y are given. 

To obtain from a series of experiments the values of # and y, the 
same formule were used, viz. 


V V, 
h h, V 
- “> * "ye 


ei etereennciewentniines 
0°76 (v+v,) 


a . , , :, 
where FZ is as before, the volume of pure chlorine dissolved in the 
‘ 


r 


unit of water ; A the volume of chlorine dissolved in the unit of water 
1 


from the mixed gases chlorine and carbonic acid, v the volume of 
chlorine in the gas, and v, the volume of carbonic acid. 

Two experiments thus conducted with varying volumes of chlorine, 
carbonic acid, and water, at the same temperature, show very closely 


> approximative results :— 


Experiment I. 
T=29°'5 P=0°7428 
Capacity of tube = 82°62 ce. ; 
Weight of tube empty = 16°745 ; 
Weight of tube, water, and gas=33-005 ; 
Volumetric analysis of the solution: n=1; ¢,=3°5; t=70°8; 
Weight of tube and residual water= 17-192; 
Volumetric analysis of the gas: n=2; ¢,=448; ¢=64:8. 
From these elements we obtain— 
V,=15°098 v=18:120 hk, =16:265 v+v,=67-455 
Hence, 
y=1:141; x=0°6287. 
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ExPEeRIMEnNT II. 


T=29°'5 


P=0°7514 


Capacity of tube, and weight of tube empty, same as I. 
Weight of tube and solution = 34°69 ; 


Volumetric analysis of the solution : n=2 ; 


Weight of tube and residual HO=17°160 ; 
Volumetric analysis of the gas: n=2; ¢,=43:°0; ¢=68°1. 


From these elements we obtain— 


V,=17°455 


Hence, 


y=1:1456 x=0'6241. 


t,=58°0; 


¢=68°0 ; 


v=19:'939 fh, =17:945 v+v,=64775 


The following table shows the values of # and y for various tem- 
peratures, as calculated from the experiments with chlorine and carbonic 


acid :— 


13°5 
14°°4, 
17°5 
20°'5 
22°:0 
25°-0 
29°-0 

29°'5 
36°°0 


Mean value of x for all the exper nil 0°6399. 


y=1°7940 
y= 1°7948 
y= 1°7990 
y= 1-4024 
y=1:3129 
y= 1°2214 
y= 1°1022 
y=1°1438 
y =0°8230 


a=0°5955 
«#=0°5963 
x= 0°4599 
x#=0°7638 
x =0°7605 
«=0°7191 
«2=0°6675 
x= 0°6264 
«=0°6283 


From these experiments it is clear that, for the same temperature, 
the amount of chlorine not obeying the law of absorption, varies with 
the nature of the other absorbed gas, and that the absorption-co- 
efficient of chlorine is also altered by this circumstance. 


from the first table of the coefficients for chlorine and hydrogen, that 
the amount of chlorine present as not obeying the law, diminishes as 


It is seen 


the temperature increases from the point at which hydrate of chlorine 


is formed. 


In the determinations with carbonic acid and chlorine, 


on the other hand, this diminution is not seen at the temperature at 
which the experiments were made. 
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4 111.—On the Preparation of the Metals of the Alkalies and Alkaline 
Earths by Electrolysis. 


By A. Marruiessen, Pa.D. 


4 Tue following research, carried out at the suggestion of Professor 
» Bunsen, in his laboratory, upon the Electrolytic Decomposition of the 
© Salts of the Alkalies and Alkaline Earths, seems to show that the 
) statements given in the Handbooks concerning the preparation and 
3 properties of the metals of the alkaline earths are for the most part 
> false. Indeed, it is more than probable that the metals calcium and 
> strontium have never before been isolated; for ail the experimenters 
* who have supposed that they have prepared the metals, describe them 
as silver-white, whereas the globules of metal as large as a pea, which 
> I have observed, have the colour and lustre of gold alloyed with silver. 
» The preparation of barium, strontium, and calcium, presents many 
’ singular difficulties ; for if galvanic currents of various intensities be 
» passed through the fused chlorides of these metals, by means of two 
» large carbon poles, as used by Bunsen for the preparation of mag- 
>) nesium,* a number of small flames are observed, not only at the 
») negative, but also at the positive pole, whether at a high or low tem- 
perature. These small flames are occasioned by the metal in the 
form of a powder, burning, rising at the anode, and carried to the 
cathode by the current of chlorine evolved there. At the same time 
a small quantity of basic chloride is formed round the anode, which 
> hinders the further passage of the current. No metallic globules are 
found on opening the cooled crucible, and only exceptionally does a 
part of the chloride evolve hydrogen on moistening with water. As 
the mass of chloride surrounding the negative pole had a strongly 
» alkaline reaction, there can be no doubt that the diminution of the 
© strength of the current was owing to the formation of lime. This is 
explained by the fact that the chlorides, when fused in a vessel com- 
posed of a silicate, soon become alkaline under the influence of atmo- 
spheric moisture. 

Professor Bunsen, in his Electrolytic Researches, has shown that 
the density of the current is the chief condition under which the electri- 
city is able to overcome the chemical affinities of different substances. 
It was very probable, therefore, that with a current of greater density 
= the formation of the oxides would be prevented, as Bunsen found in 
® the preparation of chromium in the moist way.t Experiment showed 


* Bunsen on Magnesium (Ann. Ch. Pharm. Ixxxii. 137). 
+ Pogg. Ann. xci. 619. 
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that this hypothesis was perfectly correct; for if an iron wire of the 
size of a needle be used instead of the large carbon negative pole, 
globules of potassium, sodium, calcium, strontium, &c. &c., are easily 
reduced ; so that in future the preparation of these metals will be an 
easy experiment for the lecture-table. Although so easily reduced, it 
is difficult to obtain the metal in a coherent mass, and to separate it 
from the surrounding chloride. The reduced metal being specifically 
lighter than the fused salt, it rises to the surface and burns before it 
can be collected. If one attempts to collect the metallic globules by 
means of a bell-shaped vessel of glass, the metal reduces the silicon, 
which separates out in the form of a black powder, and prevents the 
metal fusing. I propose three methods for avoiding these difficulties,— 
Firstly, by using a platinum wire as negative pole : this, however, gives 
an impure metal, or rather an alloy with platinum, which, being specifi- 
cally heavier than the fused chlorides, sinks to the bottom of the vessel, 
and is there found as a metallic ball. Secondly, by fusing together 
the chlorides of two metals mixed in equivalent proportions: these 
double chlorides melt at a temperature so low, that even potassium 
and sodium are not volatilised in the melted mass. If the heat is 
regulated in such a manner that a solid crust is formed on the top 
of the melted mass, only round the negative pole, a large quantity 
of metal is found on it after cooling the crucible. The third 
method consists in the separation of the metal on the immediate sur- 
face of the melted chlorides, by means of a pointed iron wire as pole, 
on to which the fused metal hangs: a thin film of melted chloride 
serves as a varnish to protect it from oxidation. It naturally depends 
on the metal to be obtained, which of the three methods is most 
applicable. 

I shall now proceed to describe the preparation and properties of 
calcium. One method—which is, however, very uncertain, but which, 
if it succeeds, gives globules of calcium larger than peas—is the fol- 
lowing :—A mixture of two equivalents of chloride of calcium and one 
of chloride of strontium with a small quantity of chloride of ammo- 
nium, is fused in a Hessian crucible; an iron cylinder, serving as 
positive pole, is placed in the melted mass; within the iron cylinder 
is then placed a@ small porous cell previously made red-hot, and after- 
wards filled with the same mixture fusedin a porcelain crucible. A 
thin iron wire or fine carbon point serves as the negative pole in the 
porous cell. If the porous cell be filled with mixture from 4 inch to 
1 inch higher than the outer crucible, it is easy to regulate the fire so 
that a solid crust shall be formed in the inner cell, whilst the outer mass 
remains liquid. If acurrent from six of Bunsen’s elements be allowed 
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to pass through the mixture thus arranged for half an hour to an hour, 
a large amount of reduced calcium is obtained. I have, however, only 
obtained the metal by this method once or twice in globules; in all 
the other experiments, the metal was reduced in the form of a powder, 
which was present in some parts of the mixture in such quantity that, 
upon being scraped with a knife, it showed the colour and lustre of 
gold alloyed with silver. Such pieces, when thrown in water, cause a 
violent evolution of hydrogen, and when pulverised under strong alco- 
hol, which dissolves the chlorides, leave a metallic powder only slowly 
oxidable, which, when rubbed in an agate mortar, gives gold-coloured 
streaks. This method, on account of its uncertainty, cannot be re- 
commended, and I therefore proceed to describe a more simple and 
safe one, by which calcium is obtained in small globules. The same 
mixture of salts is used, and melted in a small porcelain crucible, in 
which a carbon positive pole is placed, and a thin harpsichord wire 
(wound round a thicker one), dipping only under the surface of the 
melted salt, is connected with the zinc of the battery. 

In order to obtain the beads of calcium which hang on to the fine wire, 
the negative pole must be withdrawn about every two to three minutes, 
along with the small crust which forms around it. The surest method, 
however, to obtain the metal, although in very small beads, is by placing 
a pointed iron wire merely so as to touch the surface of the liquid: 
the great heat evolved, owing to the resistance to the current, causes 
the reduced metal to fuse and drop off from the point of the iron wire, 
and the bead is recovered from the liquid by means of a small iron 
spatula. 

The properties of metallic calcium are the following :—It is a light- 
yellow metal of the colour of gold alloyed with silver; on a freshly 
filed surface, the lustre somewhat decreases the yellow colour, which 
becomes more apparent if the light be reflected several times from two 
surfaces of calcium: a thin film of oxide produces the same effect. 
The hardness approaches that of gold, being from 2 to 3. It is par- 
ticularly ductile, and may be cut, filed, or hammered out to plates 
having the thickness of the finest paper, a piece not larger than a 
mustard-seed having been flattened to the size of 10 to 15 square 
millimetres, showing only a few cracks at the border. 

Concerning the specific gravity of calcium, I shall return to it shortly 
in iny paper on strontium and barium. In dry air, the metal retains 
its colour and lustre for a few days only, but in presence of moisture 
the whole mass is slowly oxidised. Heated on platina foil over a 
spirit-lamp, it burns at a red heat with an excessively bright flash, about 
equal in intensity to the voltaic are. Calcium is only slowly acted upon 
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by dry chlorine, but, when heated, burns in that gas with a most 
brilliant light, as also in iodine, bromine, oxygen, sulphur, &ce. With 
phosphorus it combines without ignition, forming phosphide of calcium. 
Heated mercury dissolves it to a white amalgam. Water is rapidly 
decomposed by the metal, with evolution of great heat and hydrogen ; 
diluted nitric, hydrochloric, and sulphuric acids cause a still more 
rapid decomposition, the first acid often causing ignition. Concen- 
trated nitric acid, even when heated almost to boiling, does not attack 
the metal, the action not beginning till the liquid boils. By using 
water as the liquid element, calcium is negative to potassium and 
sodium, but positive to magnesium, Nevertheless, calcium is not 
reducible by potassium or sodium from its chloride. This is easily 
proved by the following experiment :—If 1 equivalent of chloride of 
sodium, and 2 equivalents of chloride of calcium, or equal equivalents 
of chlorides of calcium and potassium, be melted in a small porcelain 
crucible over a Berzelius spirit-lamp, owing to the easy fusibility of 
the mixtures, the metals potassium and sodium may be easily pre- 
pared by electrolysis when the following precautions are taken :—The 
heat must be so regulated that a solid crust forms on the surface around 
the negative carbon pole, whilst the mixture remains fused, allowing 
the free evolution of chlorine round the positive pole: by this means, 
after the decomposition has continued for about twenty minutes, and 
the cooled crucible has been epened under rock-oil, a large amount of 
potassium or sodium, almost chemically pure, is generally obtained. 
If the same experiment be repeated at a white heat in a charcoal fire, 
with an iron wire as negative pole, small globules of potassium or 
sodium are seen burning on the surface, which, when analysed, are 
found to be also almost chemically pure. 

From these experiments it appears that the metal formerly obtained 
by the reduction of chloride of calcium with the alkaline metals, can- 
vot be calcium, but was most probably a mixture of potassium or 
sodium with aluminium, silicon, &e. 


IV.—On a peculiar Efflorescence of the Chloride of Potassium. 
By Rospert WarineTon. 


As the chloride of potassium is not usually classed among the efflo- 
rescent salts in any of the numerous systems or manuals of chemistry, 
the following observations may not be without interest to some of 
the members of the Chemical Society. 
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This subject was first brought under my notice, some few years 
since, by a gentleman in the establishment at the Apothecaries’ Hall, 
who had been endeavouring at his own lodgings to manufacture 
artificial ultramarine, in the course of which he had attempted (I 
believe in a common stove) to fuse silica with carbonate of potash: 
the fusion, however, had evidently, from the appearanceof the substance 
obtained, been imperfectly effected,—from the want, I presume, of suf- 
ficient heat; and the resulting mass had been afterwards treated with 
hydrochloric acid. Not having obtained the kind of material that 
had been anticipated, owing to the incomplete manner in which the 
operation had been sendusted, the whole was set aside for some time, 
when attention was again attracted to it by the appearance of an 
efflorescent growth which had taken place in the mass, and which had 
ruptured it into fissures in various directions, these fissures being 
filled with bands of a fibrous saline growth, very similar in appearance 
to the well-known double sulphate of iroa and alumina, or hair salt of 
the disintegrated alum shale of Hurlet and Campsie. 

It was in this state when it was placed in my hands, and being anxious 
as a preliminary to ascertain to what extent this efflorescence would go 
on, it was placed in a shallow dish loosely covered with a small cone 
of paper, to keep off the dust, and set aside in a closet. Under these 
circumstances, the beautiful silky growth continued gradually to 
increase, until the crystals had reached a very considerable length, 
and presented an appearance very similar to the tufts of the cotton 
grass, or the long cellular filaments of the thistle down, projecting in 
all directions from the porous matrix of the partially hydrated silica. 
These filamentous crystals were readily soluble in distilled water, 
yielding a clear and perfectly neutral solution ; and on submitting 
them to analysis, they proved to be entirely composed of chloride of 
potassium. 

Thus: 2 grs. of these effloresced filaments were Senet in water, 
and the solution evaporated to dryness, to ascertain that no trace of 
silica was present, redissolved in water acidulated: by nitric acid, 
and precipitated by a solution of nitrate of silver : this precipitate, col- 
lected and well washed, weighed, after drying, 3°78 grs. of chloride of 
silver. 

The filtered solution and washings were then treated with hydro- 
chloric acid to throw down the excess of silver salt, which precipitate 
was separated by a filter, and the clear liquor evaporated to dryness 
to decompose all the nitrates. The dry salt was next redissolved in 
water, a little hydrochloric acid added, and then precipitated by a 
solution of bichloride of platinum in excess, and the whole again 
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evaporated carefully to dryness. The crystalline product was then : 


washed with ether-alcohol to remove all excess of the test, and the 
double chloride of platinum and potassium thus obtained dried: it 
weighed 6-4 grs. We have, therefore :— 


Chloride of silver. . : . 8°78 = 0:932 chlorine. 
Chloride of platinum and potassium . 6°40 = 1:028 potassium. 


1:960 
Theory. 
Or, 0°9491 
1:0509 


2°0000 


When this efflorescent salt is submitted to examination by the 
microscope, it presents many very interesting phenomena: each 
apparently single thread is then found to be built up, as it were, of 
an aggregation of smaller filaments, intimately united together, and, 
as I shall presently show, having a cubic structure. 

Viewed by a high magnifying power, a very curious appearance is 
exhibited. The single filaments are seen to be dotted along their whole 
length with slight depressions, and these depressions are found to be 
perfectly equidistant the one from the other over certain given lengths ; 
thus, they are most widely separated at the lower part of the thread, 
or its base, and become more approximated, for certain intervals of 
distance, as the fibre elongates and gradually becomes smaller in its 
transverse dimensions. This phenomenon, I am induced to believe, 
indicates the step or point at which the growth of each individual 
crystal has originated, and therefore marks its point of attachment 
with the one previously formed, so that the filament ultimately re- 
sulting may be considered as a series of microscopically minute cubic 
crystals growing one upon the other continuously, and that the 
intervals of distance by which these depressions are separated from 
each other will indicate the diameter of the single cubic needle at that 
particular spot. These intervals of distance, measured by a micro- 
meter in the field of the microscope, were found to range from +;445th 
to sot5ath of an inch. 

Again, when these filaments are fractured, they present a cleavage 
plane at right angles to the length of the fibre. They also prove to 
be single refractors, or equiaxial crystals,—that is, when viewed by 
polarised light in the field of the microscope, placed between the 
polarising and analysing plates or prisms, they exhibit no depolarising 
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power, nor allow the least ray of light to pass through them in the 
dark field, thus again confirming their structure as being cubical. I 
may mention here, also, that Gmelin, in his excellent “ Manual of 
Chemistry,” observes that the chloride of potassium frequently crys- 
tallises from its solutions in cubes prismatically elongated. 

This appears, then, to be another instance of the peculiar crystalline 
growth, under the same cubic form, which sometimes occurs in solu- 
tions of the iodide of potassium, and a memorandum of which I laid 
before the Society on the evening of May 3, 1852.* 

The remaining point which presented itself to my attention was to 
ascertain in what manner I could best preserve this beautiful efflo- 
rescent growth permanently, so as at the same time to admit of its 
transport without injury to the delicate silky fibres, which I had found 
were liable to fracture by the slightest touch. After some preliminary 
trials, I at last adopted the plan exhibited in the specimen before you, 
in which a thick cream of plaster of Paris and water was first carefully 
introduced into the interior of the specimen jar, so as to cover the 
bottom to the depth of about half an inch, without soiling the sides ; 
and while this was still in its semi-fluid state, the mass of silica, with 
its impregnating saline matter, was carefully imbedded in it, and the 
vessel, being loosely covered, was set aside. I should state also, that 
the crop of the efflorescent salt which existed on the surface of the 
mass was first moistened with water, in order that it might be dis- 
solved and reabsorbed by the porous matrix before being cemented in 
the bottom of the jar. After a short time the efflorescence gradually 
commenced anew, the crystals slowly rising in tufts of beautiful silky 
fibres, and filling the whole of the lower part of the jar, until the 
filaments had many of them reached the length of from four to five 
inches. 


V.—On the Thermo-Electrical Currents generated in Elements 
where Bismuth is used to form the Joint. 


By Ricwarp Apig, Liverpool. 


THE use of bismuth as a solder for thermo-electrical couples appeared 
to me to be worthy of trial for a variety of metals, in order to show 
the extent to which the action of couples might be governed by the 
nature of their joint. The arrangement of the bars and wires of me- 
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tals to be tested, was to solder them together by means of small 
pieces of bismuth, and to form the other extremities of the bars into 
a circuit with a galvanometer. To each pair under examination, heat 
was applied, first on the right hand side, and then on the left hand 
side of the joint, when the effect on the direction of the thermo-elec- 
tric current generated was observed by the galvanometer. After this 
manner, 72 thermo-electric couples were examined. The following is 
a summary of the effects observed. 

In nine metals, when two bars of the same metal were joined by 
bismuth solderings, the positive electrical current flowed in an oppo- 
site direction to that of the heat current. These metals were gold, 
silver, platinum, copper, zinc, cadmium, antimony, iron, and soft 
steel. 

In three metals used singly with bismuth solderings, the direction 
in which the heat crossed the joint, and that of the electricity, were the 
same. These metals were palladium, lead, and tin. Twenty-eight 
pairs of different elements soldered by bismuth, being combinations 
of the metals tested singly, showed the direction in which the heat 
crossed the joint to be opposite to that of the electricity, as in the case 
of the nine single metals tested,—total, thirty-seven pairs. 

One pair of different metals soldered by bismuth showed heat and 
electricity to cross the joint in the same direction, as in the instance 
of the three single metals tested. 

Thirty-one pairs of different metals soldered by bismuth showed 
the direction of the passage of the heat across the joint not to govern 
the electrical current; they acted according to their ascertained 
thermo-electrical relation, independently of the side of the joint on 
which the heat was applied. 

On looking over these results, I was led to examine the instances 
of the three single and one double pair of elements, to see why they 
differed from the thirty-seven other cases, where the direction of the 
electrical current was governed by the passage of the heat across the 
joint. Their peculiarity appeared to me to arise from the tendency 
the bismuth had to alloy with these metals, and thus form joints of a 
mixture of metals, which gave them an indefinite character. I conse- 
quently sought to arrange these four cases with bismuth joints of a 
definite kind. 

ExreriMENT I.—Two slips of palladium were soldered together 
with a thin film of bismuth for the joint; their other extremities were 
connected with a galvanometer. When heat was applied, the passage 
of the heat and electricity across the joint was in the same direction, 
as I had previously noted. The soldered joint was broken asunder ; 
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the palladium surfaces cleaned free from the bismuth solder; and to 
form a joint, a thin piece of bismuth was placed between the two slips 
of metal, and secured in its position by firm tying: by this means 
a couple was obtained where the bismuth had a definite surface. 
When heat was applied, first on the right and then on the left hand 
side of the joint, the heat and electricity crossed it on opposite direc- 
tions, in the same manner as they had done in the thirty-seven cases 
where the direction of the electrical current was governed by a bismuth- 
soldered joint. 

ExreRiMENT I].—Two pieces of lead-wire were formed into a 
couple with a small piece of bismuth tied firmly between them. In 
this case the passage of the heat and electricity across the joint was 
in opposite directions. 

Experiment III.—Two pieces of tin-wire gave a result similar to 
No. II. 

Experiment 1V.—A wire of lead and a wire of tin, with a piece of 
bismuth tied between them for a joint, gave a similar result to Nos. 
I., II., and III. 

These four experiments comprise the cases noted in the summary, 
where the passage of the heat and electricity across the joint was 
in the same direction ; they now show the heat and electricity to cross 
the joint in opposite directions,—a change which has been effected by 
avoiding the mixture which soldering of these metals would produce. 

To obtain pieces of bismuth for inserting in the joints for the above 
experiments, the point of a bar of that metal was held in the flame of 
acandle until large tear-like drops fell from it: these were received on 
a smooth surface below, in the form of thin circular discs. The discs 
admitted of being cut into small pieces. The weight of bismuth put 
in the joints for the above experiments varied from ;',th to =},th of a 
grain; yet this small quantity of bismuth sufficed to render active 
pieces of lead and tin, which, without the bismuth joint, would only 
afford a trace of a thermo-electrical current. 

The general result proved by these experiments is, that the source 
of the thermo-electrical current is the surface of a joint,—a fact 
which gives additional value to an observation I made, and which was 
published in the Edinburgh Philosophical Magazine for 1843, that a 
pair of bismuth and antimony bars soldered together by pure bis- 
muth, and long employed to generate a powerful thermo-electric 
current, produced a disintegration of the bismuth at its surface of 
contact with the antimony. 
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VI.—On Thermo-Electric Joints formed with the metals Antimony, 
Bismuth, and Palladium. 


By Ricuarp Apriz, Liverpool. 


Exreriment I.—A bar of antimony 8 inches long was broken in 
the centre, and soldered together again with pure bismuth; while the 
solder was fluid, the two picces of antimony were pressed firmly 
together, so that the coating of bismuth in the joint should be as thin 
as possible. When the right side of the joint was heated, the left 
became the positive thermo-electric element ; and‘when the left side 
was heated, the right side stood positive. This effect, where the 
bismuth has no sensible thickness, is the same as if a long bar of 
that metal had intervened between the two pieces of antimony. 

Experiment II.—A slip of palladium cut into two, had a bismuth 
joint prepared as thin as possible, like the experiment No. I. When 
the right side of the joint was heated, the left in this case became 
negative; and when the left side was heated, the right became 
negative. 

Exreriment III.—The same two pieces of palladium as in the 
last experiment, with a bismuth joint one-tenth of an inch in thick- 
ness. When heat was applied on the right side of the joint, the left 
side was positive, the result showing that the increase in the thick- 
ness of the bismuth joint had rendered the effect similar to that which 
would have been produced by a long bar. 

Experiment IV.—A slip of palladium and a. bar of antimony 
formed the couple for this experiment, joined together by a thin 
bismuth joint. The recognised action of these metals, when heated 
together, is that palladium becomes positive. When heat was ap- 
plied to the antimony side, palladium was positive; and when heat 
was applied to the palladium, antimony stood positive for fifteen 
seconds ; but as the heat penetrated through the joint, the palladium 
assumed the positive position, which it retained. The result of this 
experiment I consider as valuable, for illustrating the action of the 
first and second surface of a joint; for when the heat is applied to 
the palladium, we have for a short space the first surface in action, 
with antimony positive, then a reversal of the current when the heat 
reaches the second surface. 

Exeeriment V.—A bar of antimony was tied firmly down to a 
bar of bismuth, with a small scale of sulphuret of silver inserted be- 
tween them for a joint. When the antimony was heated to near 400°, 
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an attached galvanometer indicated the passage of a feeble current 
with the bismuth positive, or in its natural thermo-electric position ; 
and when the heat was applied to the bismuth bar near the joint, the 
galvanometer showed bismuth the negative metal, with a feeble current 
passing. This experiment is not so satisfactory as the one with a 
sulphuretted silver wire connected with the bismuth, being more 
liable to fail from the couple becoming active at too low a tempe- 
rature, or from the temperature required approaching near the 
melting-point of bismuth; but it has the advantage of exhibiting 
the two most opposite thermo-electric elements in an inverted 
position. 

My object in giving the results of these experiments is to show 
cases where a thin coating of bismuth in a joint acts in several ways. 

1st. The same as if it had been a bar of that metal in Experiment I. 
Instances of this kind are numerous among thermo-electric couples 
where the antagonistic negative and positive properties of the two 
elements are not strongly marked, as in the single metals, in zine and 
silver, in gold and in many of its eombinations, copper, &c. 

2nd. Where a thin bismuth joint did not act as if it were a bar, 
and yet the direction of the flow of heat across the joint governed that 
of the electrical current generated. Cases of this kind are rare. With 
lead and tin I have met with very feeble currents of a like cha- 
racter, but the arrangement given is the most certain form of the 
experiment. 

3rd. Where a thin bismuth joint acted for a brief period of time, 
as if it had been a long bar, and then acted like a couple in its 
recognised thermo-electric position, independent of the method of 
applying the heat. I have noticed this property in other thermo- 
electric couples, where palladium formed one of the elements. 

The permanent action of the joint, after a lapse of fifteen seconds, 
where the recognised thermo-electric relation of the elements is 
maintained, notwithstanding the thin bismuth joint or the direction 
in which the heat is made to cross it, is one of frequent occurrence : 
we meet it in the combination of metals which have decided 
antagonistic thermo-electric positions, such as palladium, platinum, 
zine, iron, antimony, &c.; but Experiment V. shows that such ele- 
ments may have their natural thermo-electric position inverted by a 
joint offering greater resistance. 
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NOTICES 
OF 
PAPERS CONTAINED IN OTHER JOURNALS. 
By Henry Warts, B.A., F.C.S. 


On Osmotic Force.* 
By Thomas Graham, F.R.S., &c. 


Tue expression “ Osmotic Force” (from &opoc, impulsio) has reference 
to the endosmose and exosmose of Dutrochet. 

The force of liquid diffusibility will still act if we interpose between 
the two liquids a porous sheet of animal membrane or of unglazed 
earthenware; for the pores of such a septum are occupied by water, 
and we continue to have an uninterrupted liquid communication 
between the water on one side of the septum and the saline solution 
on the other side. 

To impel by pressure any liquid through the pores of such a septum 
may be extremely difficult, from the interference of frictional resistance 
and the attraction of capillarity. But these last forces act on masses 
and not on molecules, and the ultimate particles of water and salt 
which alone diffuse, appear really to permeate the channels of the 
porous septum with little or no impediment. A comparative experi- 
ment on diffusion, with and without septa, is easily made by means of 
a wide-mouthed phial, which is filled completely with sa'ne solution 
and then immersed in water, in one experiment with the mouth of the 
phial open, and in the other experiment with the mouth covered by 
membrane. In a fixed time, such as seven days, a certain quantity of 
salt leaves the phial by diffusion. This quantity was reduced to one- 
half when the strong and thick membrane of the ox-gullet was used 
to cover the mouth of the phial; and it was not affected in a sensible 
degree by passing through a thinner membrane, consisting of ox-blad- 
der with the outer muscular coat removed. In the last experiment 
the actual diffusates were 0°631 grm. common salt in the absence of 
the membrane, and 0°636 grm. common salt with the membrane 
interposed, which may be considered as the same quantity. The 
diffusion of a salt appears to take place, therefore, without difficulty 
or loss through the substance of a thin membrane, although the 
mechanical flow of a liquid may be nearly stopped by such an obstacle. 

It is well to bear in mind the last fact in the consideration of what 
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is seen in an endosmotic experiment. An open glass tube, with one 
end expanded into a bell form and covered by tight membrane, forms a 
vessel which may be filled with a saline solution and immersed in a jar 
of pure water. The volume of liquid in this osmometer soon begins to 
increase and is observed to rise in the tube, while the simultaneous 
appearance of salt in the water of the jar may easily be verified. M. 
Dutrochet described the result as the movement of two unequal 
streams through the membrane in opposite directions, the smaller 
stream being that of the saline solution flowing outwards, and the 
larger that of pure water flowing inwards. The double current has 
been always puzzling, but the expression of the fact becomes more 
conceivable when we say (as we may do truly) that the molecules of 
the salt travel outwards by diffusion through the porous membrane. 
It is not the whole saline liquid which moves outwards, but merely 
the molecules of salt, their water of golution being passive. The 
inward current of water, on the other hand, appears to be a true 
sensible stream or a current carrying masses. The passage outwards 
of the salt is inevitable, and being fully accounted for by diffusibility, 
requires no further explanation. It is the water current which requires 
consideration, and for which a cause must be found. This flow of water 
through the membrane | shall speak of as osmose, and the unknown 
power producing it as the osmotic force. It is a force of great inten- 
sity, capable of supporting a column of water many feet in height, as 
shown in Dutrochet’s well-known experiments, and to which 
naturalists are generally disposed to ascribe a wide sphere of action, 
both in the vegetable and animal kingdoms. 

Cannot liquid diffusion itself, it may first be asked, contribute to 
produce osmose? Diffusion is always a double phenomenon, and 
while molecules of salt pass in one direction through the membrane, 
molecules of water no doubt pass by diffusion in the opposite direction 
at the same time, and replace the saline molecules in the osmometer. 
Water also is probably a liquid of a high degree of diffusibility ; at 
least it appears to diffuse four times more rapidly than alcohol, and 
four or six times more rapidly, therefore, than the less diffusive 
salts. A possible consequence of such inequality of diffusion is, that 
while one grain of a certain salt diffuses out of the osmometer, four or 
six grains of water may diffuse into the osmometer. Liquid diffusion, 
I believe, generally tends to increase the volume of liquid in the 
osmometer, and a portion, if not the whole, of the small osmose of 
chloride of sodium, sulphate of magnesia, alcohol, sugar, and man 
other organic substances, may be due to the relatively low diffusibility 
of such liquefied bodies compared with the diffusibility of water. But 
many substances, it will immediately appear, are replaced in experi- 
ments of endosmose, not by four or six, but by several hundred times. 
their volume of water, and manifestly some other force besides diffusion 
is at work in the osmometer. 
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An explanation of osmose has been looked for in capillarity by 
Poisson, Magnus, and by Dutrochet himself. Combining diffusion 
with this idea, we might imagine that the pure water which first 
occupies the pores of the septum suffers a sudden and great loss of its 
capillarity-force when the salt of the osmometer enters the pores by 
diffusion and mixes with the water they contain. Experiments pub- 
lished by Dutrochet give a capillary ascension to pure water of 12 
millimeters, and to a solution of common salt, of density 1:12, 6°14 
millimeters, or only one-half of the former ascension. If a porous 
septum, occupied by such a saline solution, had the same solution in 
contact with one surface, and pure water in contact with the other 
surface (the actual condition of the septum in an osmotic experiment), 
the pure water should enter its pores from its high capillary attraction, 
and, like a solid piston, force out the saline solution from them: the 
saline. solution so displaced would go to swell the liquid within the 
osmometer. When the pure water, now again occupying the pores, 
came in time to acquire salt by diffusion, the displacement would be 
repeated, and a continuous osmose or flow of water inwards be in fact 
established. 

This explanation is attended with certain physical difficulties, but 
it is unnecessary to discuss these, as the experimental basis of the 
hypothesis is unsound. The great inequality of capillarity assumed 
among aqueous fluids does not exist. Many saline solutions which 
give rise to the highest osmose are, I find, undistinguishable in capil- 
larity from pure water itself. To obtain constant results with saline 
solutions, the capillary tube must be retained for some minutes in the 
saline solution at a boiling temperature, and afterwards be cooled 
without removal from the liquid, otherwise the indications are singu- 
larly irregular and most fallacious. ’ 

The near equality in capillarity of solutions of the most different 
composition is very apparent in my observations, which are placed 

~together in the following series of capillary ascensions :— 


Capillary ascension of several liquids in the same glass tube. 


Millimeters. 

Water, at 58° F. , ‘ . ‘ , 1095 
Water, at 66° . , ‘ ‘ ‘ ' . 17-85 
Carbenate of potash, 0°25 per cent., in water, at 63° 17:2 

Carbonate of potash, 10 per cent., in water, at 66°. 17°55 
Carbonate of soda, 1 per cent., at 61° . , . 17°55 
Carbonate of soda, 10 per cent., at 55° ‘ . 16°85 
Sulphate of potash, 1 per cent., at 58° ‘ 17°15 
Sulphate of potash, saturated solution, at 58° . 16:3 

Sulphate of soda, 1 per cent., at 55°. . . 17-75 
Sulphate of soda, 10 per cent., at 58° . ‘ . 16°95 
Hydrochloric acid, 1 per cent., at 63° . . 175 
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Millimeters. 

Sulphuric acid, 0-1 per cent., at 63° 

Sulphuric acid, 1 per cent., at 63°. 

Sulphuric acid, 5 per cent., at 63° 

Sulphuric acid, 10 per cent., at 63° , 

Sulphuric acid, undiluted (HO SO,), at 63° 

Oxalic acid, 1 per cent., at 66° ; , 

Oxalic acid, 4 per cent., at 62° 

Ammonia, 0°1 per cent., at 66° 

Ammonia, 1 per cent., at 66°. ‘ ; 

Ammonia, 12 per cent. (0-943 sp. gr.), at 66° 

Sugar, 10 per cent., at 65° . ‘ . : 

Alcohol, 0°8 per cent. (0°9985 sp. gr.), at 60° 

Alcohol, 4°5 per cent. (0°992 sp. gr.), at 63° 

Alcohol, 7°8 per cent. (0°987 sp. gr.), at 60° 

Alcohol, 71 per cent. (0-869 sp. gr.), at 63°. 

Alcohol falls in the greatest degree below water in capillarity, yet 

the former substance is one of the least remarkable for the power to 
occasion osmose. 


The newer facts to be related also in- 
crease the difficulties of the capillary theory 
of osmose. 

My own experiments on osmose were 


Fia. 1. 


made with both mineral and organic septa. 
1. A convenient earthenware or baked 
clay osmometer is easily formed by fitting 
a glass tube and cover to the mouth of the 
porous cylinder, often used as a cell in 
Grove’s battery, as in Fig. 1; the cylinder 
was generally five inches in depth by 1°7 
inch in width, inside measure, and was 
capable of holding about six ounces of 
water. Gutta percha is much preferable to 
brass as the material for the cap or cover. 
The glass tube above was also compara- 
tively wide, being 0°6 inch or 15 milli- 
meters in diameter, and was divided into 
millimeters. It was not more than 6 
inches in length. Each of the divisions or 
degrees amounted approximatively to _1,th 
part of the capacity of the clay cylinder. 
In conducting an experiment, the cy- 
linder, always previously moistened with 
pure water, was filled with any saline solu- 
tion to the base of the glass tube, and 
immediately placed in a jar of distilled 
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water, of which the level was kept adjusted to the height of the liquid 
in the tube of the osmometer throughout the whole experiment, so as 
to prevent inequality of hydrostatic pressure. The volume of water 
in the jar was comparatively large, fifty to eighty ounces. The rise 
or fall of the liquid in the tube was noted hourly for five hours. This 
rise commenced immediately, and was pretty uniform in amount for 
each hour during the short period of the experiment. The object aimed 
at was to observe the osmose of the solution before its composition was 
materially altered by dilution and the escape of salt by diffusion. The 
quantity of salt diffused from the osmometer into the water-jar 
during the experiment was also observed. After every experi- 
ment the osmometer was washed out by distilled water, which was 
allowed to permeate the porous walls of the cylinder, under the pressure 
of a column of water of about 30 inches in height, for eighteen 
hours. All the experiments were made at a temperature between 56° 
and 64°. The clay osmometer attained a considerable degree of 
uniformity in its action, when the same saline solution was diffused 
from it once in each of two or three successive days, with a washing 
between each experiment. A single observation is not much to be 
relied upon, as the first experiment often differs considerably from the 
others. One per cent. solutions were always used when the propor- 
tion of salt is not specified. Much larger proportions of salt have 
hitherto been generally employed, but it was early observed that the 
osmose absolutely greatest is obtained with small proportions of salts 
.in solution. One part of salt to 400 water gives a higher osmose in 
earthenware than any other proportion for the great majority of sub- 
stances. Osmose appeared, indeed, to be peculiarly the phenomenon 
of dilute solutions. 

With the same proportion (1 per cent.) of different substances, the 
osmose varied from 0 to 80 degrees. Occasionally, instead of a rise 
of liquid in the tube, a fall was observed; the fall may be spoken of 
as negative osmose, to distinguish it from the riseor positive osmose. 

Soluble substances of every description were tried, and find a- place 
in the following classes :— 

1. Substances of small osmotic power in porous earthenware ; 
osmose under 20 of the millimeter degrees (ms.) 

This class appears to include nearly all neutral organic substances, 
such as aleohol, pyroxylic spirit, sugar, glucose, mannite, salicin, 
amygdalin, salts of quinine and morphine, tannin, urea; also certain 
active chemical substances, which are not salts nor acids; chlorine 
water, bromine water. 

The great proportion of neutral salts of the earths and metals 
proper also belong to the.same class, such as chloride of sodium, of 
which the positive osmose was greatest in a solution containing no 
more than 0°125 per cent., being 19 ms. with that proportion of salt, 
but falling off and often becoming slightly negative with 1 per cent. 
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and higher proportions of salt in solution. Chloride of potassium is 
similar. 

Nitrate of soda gave an osmose of 8, nitrate of silver of 18 ms. 

The salts of the magnesian oxides are all low and sometimes igh 
negative. Chlorides of barium and strontium both gave 18 ms. 
nitrate of strentia, 5 ms. ; sulphate of magnesia, 0°5 per cent., 2 ms. ; 
2 per cent., 3 ms. ; sulphate of zine was very similar, +2 to ~2 ms., 
from 0°5 to 2 per cent. ; chloride of mercury, 1 per cent., gave 6 and 
8 ms. in two experiments. 

2. Substances of an intermediate degree of osmotic force ; osmose 
from 20 to 35 degrees. Sulphurous acid gave 20 ms. Certain vege- 
table acids have a similar osmose. Tartaric acid, in solutions of 0°25, 
1, and 4 per cent., gave 24, 26, and 28 ms.; citric acid, 1 per cent., 
30 ms. Also monobasic acids, such as hydrochloric acid, nitric acid, 
acetic acid, have the same moderate osmotic action in porous earthen- 
ware. 

3. Substances of considerable osmotic power in porous earthenware ; 
osmose from 35 to 55 ms. 

In this class are found the polybasic mineral acids: sulphuric acid, 
O°5 per cent., gave even 63 ms. ; 2 per cent., 54 ms., or nearly the 
same osmose as the smaller proportion of acid. 

In another earthenware cylinder, the following observations on the 
osmose of sulphuric acid were successively made :— 


Millimeters, 

0:1 per cent. ‘ , ‘ . 43 and 43 
1 per cent. , ; ; . 40 and 40 
4 per cent. ‘ ; : . 41 and 39 
10 __ per cent. ‘ , ‘ . 88 and 39 


The results exhibit much similarity of osmose through a great 
range (1 to 100) in the proportion of acid. So small a quantity of 
this acid as one part in 1000 water, appears to give as great an osmose 
as any larger proportion of acid. 

Certain neutral salts, sulphate of potash, sulphate of soda, sulphate 
of ammonia, belong to the same class. 

With sulphate of soda the osmose for the different proportions 
0°125, 0°25, 1, and 4 per cent. of salt, was 46, 47, 36, and 24 ms. 
respectively ; the osmose diminishing with the increased proportion 
of salt. 

Of sulphate of potash, 0°25 per cent. gave 51 ms.; 1 per cent. 46 
ms., and 4 per cent. 38 ms., showing no great change from one 
quarter to 4 per cent.; chromate of potash, 1 per cent., gave an osmose 
of 54 ms. 

4, Substances exhibiting the highest degree of osmotic power in 
porous earthenware. 
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Salts of the alkalies, possessing either a decided acid or alkaline 
reaction, and certain neutral salts of potash. 
Binarseniate of potash gave 66 ms.; Rochelle salt $2 ms. 
With binoxalate of potash the osmose observed in an earthenware 
osmometer was— 
Millimeters. 
For 0:02 per cent. . 82 
0-05 per cent. . . dd 
O:l per cent. ‘ 63 
0°25 percent... ‘ . 70 (highest) 
1 percent. . ; 63 
2 percent. . ‘ . 56 


Of salts having alkaline properties, phosphate of soda gave 70'5; 
borax, carbonate of soda, and bicarbonate of soda, all gave numbers 
which ranged above 60 ms. in various osmometers. 

To the same class also belong certain strong acids, phosphoric 
acid giving an osmose of 62 ms., glacial phosphoric acid of 73 ms. 

The caustic alkalies have probably too strong a disorganizing 
action upon the septum to allow osmose to proceed undisturbed. 
They give a positive osmose when present in a minute proportion, 
but very soon attain their ferme moyen, and then become slightly 
negative. 

Caustic soda, 0°01 per cent., gave 24 ms. ; 0°02 per cent., 29 ms. ; 
0:05 per cent., 31 ms., which was the highest osmose observed ; 0:1 
per cent., 22 ms.; 0°25 per cent., 3 ms.; 1 per cent. and 2 per cent. 
of caustic soda gave both —10 ms. 

It appears most clearly that highly osmotic substances are also 
chemically active substances. Both acids and alkaline substances 
possess the affinities which would enable them to act upon the silicates 
of lime and alumina, which form the basis of the earthenware septum. 
Lime and alumina were accordingly found in solution after osmose, 
and the corrosion of the septum appeared to be a necessary condition 
of the flow. 

It was found impossible to exhaust the whole soluble matter of the 
walls of the earthenware osmometer, by washing, either with water or 
with a dilute acid, for the process of decomposition appeared to be 
interminable. After such washings the action of an osmometer was 
often greatly modified upon salts of moderate osmose, such as chloride 
or sodium ; and similar changes gradually took place in the osmometers 
when used in ordinary experiments with saline solutions. 

It is on this account that I avoid the lengthened detail of numerous 
experiments which were made with the earthenware osmometer, and 
confine myself to general statements. 

Further, the potash salts were also largely kept back or absorbed 
by the earthenware, a phenomenon of the same class as the retention 
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of alkalies by aluminous soils, which has been studied by Messrs. 
Thomson and Way. 

Other septa, which were not acted upon by the salts, were found 
deficient in osmotic activity, although possessed of the requisite 
degree of porosity. Gypsum, compressed charcoal, and tanned sole- 
leather, gave rise to no osmose when permeated by saline solutions. 
White plastic clay had an osmotic power which was quite insig- 
nificant when compared with that of baked clay: now the former 
may be considered as an aluminous compound, upon which the de- 
composing action of water has been already exhausted, while the latter 
is in a form more liable to decomposition, in consequence of an effect 
of heat upon the constitution of the aluminous silicates of the clay. 
A plate of Caen stone, which is an impure limestone, was greatly 
more active with a solution of carbonate of potash than a plate of 
pure white marble was. The effect of impurities in making lime- 
stone suitable for osmose did not escape the observation of Dutrochet ; 
it was referred by him to the attraction of alumina for water. 
Mere capillarity, therefore, is insufficient to produce the liquid move- 
ment, while the vis motriz appears to be some form of chemical 
action. 

For the proper appreciation of a chemical theory of the osmotic 
force, I would now invite attention to a purely speculative subject, 
namely, the molecular constitution of water and saline solutions. 
Allowing that water, in the state of vapour, is correctly represented 
as a compound of one equivalent of oxygen and one of hydrogen, 
it may still be true that the molecule of liguid water is a varying 
aggregate of many such molecules, or is 2 times HO. But if so 
much is conceded, a new and peculiar grouping of the atoms of 
oxygen and hydrogen becomes not only possible, but probable. 
Instead of arranging them in a series of pairs of H+0O, H+O in 
our compound molecule, we may give a binary form to that molecule 
in which a single atom of oxygen is the negative or chlorous member, 
and the whole other atoms united together form a positive or basylous 
radical. In this radical we have a certain multiple of HO with one 
H in excess, the last condition being most usual in compound radicals, 
such as ethyl, methyl, benzoyl, &c., which have all a single unbalanced 
equivalent of hydrogen ; H,O,=(Hm+,Om) +0. 

Further, this new oxide should be more easily decomposed than 
oxide of hydrogen, HO. The basicity of the radical (H,4,O,) depends 
upon the disproportion of the equivalents of oxygen and hydrogen in 
its constitution, there being one of hydrogen in excess. Now that 
disproportion becomes less as we ascend, as in 3H +20, 11H +100, 
10111+1000 ; and the more feeble the basyl-atom, it may be supposed 
to retain less forcibly its fellow oxygen-atom or other negative element 
with which it iscombined. When water, therefore, has to undergo 
decomposition in a voltaic circle, it will naturally assume the molecular 
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arrangement supposed, as being the binary form which is most easily 
divisible into a positive and negative element, or that in which water 
is most easily decomposed. 

This molecular view has been brought forward at present principally 
for the aid which it gives in conceiving what is known as electrical 
endosmose. 

This interesting phenomenon, first well developed by our colleague 
Mr. Porrett, has very lately been defined with great clearness by M. 
Wiedemann.* The water which accumulates at the negative pole 
(or follows the hydrogen), in the electrolysis of the pure liquid, is 
found to be exactly proportional to the amount of circulating affinity ; 
that is, with every equivalent of hydrogen that is discharged at the 
negative pole the same quantity of water arrives there, and will force 
its way through a porous diaphragm to reach that destination. The 
reason now suggested is, that the travelling basylous atom in the voltaic 
decomposition is not hydrogen simply, but the voluminous basylous 
molecule (Him+,Om) above described ; which again breaks up at the 
negative pole into hydrogen and water, (Hm4,Om)=mHO and H, 

But even although such a representation of the circumstances of 
electrical endosmose may not be fully admitted, the phenomenon itself 
is of great service to us, as showing that in the occurrence of chemical 
decompositions affecting ultimate particles, sensible volumes of water 
may be involved and set in motion. 

Further, in considering the action of chemical affinity between bodies 
in solution, between an acid and alkali for imstance, we are apt. to 
confine our attention to the principal actors in the combination, and 
to neglect entirely their associated water of hydration. Yet both the 
acid and base may have large trains of water attached to them by the 
tie of chemical union. Sulphuric acid certainly evolves heat with the 
fiftieth equivalent of water that is added to it, and probably in dilute 
solution that acid is capable of having a still greater number, indeed 
an indefinitely large number, of equivalents of water combined with it. 
In fine, there is reason to believe that chemical affinity passes, in its 
lowest degrees, into the attraction of aggregation. 

The occurrence of chemical decomposition within the substance of 
a porous resisting septum may be calculated to bring into view the 
movement and disposal of the water chemically associated in large 
quantities with the combining substances ; as the interposition of a 
porous diaphragm in electrical endosmose makes sensible a translation 
of water in voltaic decompositions which is not otherwise observable. 


II. The osmose of liquids has hitherto been principally studied in 
septa of animal membrane, which from their thinness, their ready 
permeability combined with a sufficient power of resistance to the 
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passage of liquids under pressure, have great advantages over mineral 
substances. 

The great proportion of the experiments of the present inquiry were 
also made with animal membrane. 

The membrane osmometer employed, which is only a modification 
of the classical instrument of Dutrochet, was prepared as follows :— 

The mouth of a little glass bell-jar A (fig. 2) had first loosely applied 
to it a plate of perforated zine B slightly convex, and then the membrane 
was tied tightly over the latter for the sake of support (fig. 3). The 
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quantity of metal removed in the perforations of the zine plate 
amounted to 49 per cent. of the weight of the zinc. This plate was 
always varnished or painted, to impede, if not entirely prevent, the 
solution of the metal by acid fluids. The usual diameter of the bulb 
was about 3 inches or 75 millimeters, and its capacity equal to 5 or6 
oz. of water. The tube C was usually not more than 6 inches in length, 
but comparatively wide, its diameter being about 7-5 millimeters, that 
is, one-tenth of the diameter of the mouth of the bulb, and it was 
divided into millimeters. The action of an osmometer depends chiefly 
upon the extent of membrane-surface exposed, and very little upon the 
capacity of the instrument. Hence the relation of diameters (or areas) 
between the bulb and tube was adopted in preference to the relation 
in capacity, the area of the section of a tube being one-hundredth of 
the area of the dise of membrane, or rather it was reduced by caleu- 
lation to this relation by means of a coefficient for each instrument. 
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Hence a rise of liquid in the tube amounting to 100 millimeters 

indicates the admission into the bulb of a sheet of water of 1 millimeter 

(one twenty-fifth part of an inch) in depth, over the whole surface of 

the membrane, and so in proportion for any other rise in the tube. 

These millimeter divisions (ms.) of the tube mark, therefore, degrees 

of osmose which have an absolute and equal value in all instrumen ts. 

The bulb of the instrument filled with the solution to be operated 

upon was placed within a cylindrical glass jar of distilled water, cOn- 

taining at least sixty ounces (fig. 4), and during the experim€nt 

inequality of hydrostatic pressure 

Fig. 4. was carefully avoided by maintain- 

ing the surface of the water in the 

jar at the level of the liquid in the 

tube. The osmometer was supported 

upon a tripod of perforated and 

painted zine, at a height of about 

4 inches from the bottom of the 

glass cylinder. The osmose was 

observed hourly forfive hours, during 

which time it advanced in general 

with considerable uniformity. In 

an experiment with fresh ox-bladder 

as the septum, and a solution of 

1 per cent. of carbonate of potash 

in the osmometer, the rise in five 

consecutive hours was 10, 12, 11, 

14, 13 millimeter degrees, and in 

five hours — diately following, 

13, 12, 9, 11, and 12 millimeter 

degrees, making sixty degrees in 

the first, and fifty-seven degrees in 

the second period of five hours. 

i | === The quantity of salt which diffused 

Hi yp ==. outwards during the experiment 

=: ~~ of five hours was also frequently 

determined, usually by evaporating 

the liquid of the water -jar to dry- 

ness ; it rarely exceeded one-tenth part of the salt originally present 

in the osmometer. The membrane itself was also weighed before it 

was applied to the osmometer, and again when its use was discontinued, 

which was generally after six or eight experiments had been made 

with the membrane. A loss of the substance of the membrane was 

always observed, varying from 20 to upwards of 40 per cent. of its 
original weight. 

The outer muscular coat of bladder soon becomes putrescent, and 

from changes in its consistence, and the large quantity of salts and 
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other soluble substances which it yields by decomposition, gives occa- 
sion to much irregularity in the experiments. The great change in the 
amount of osmose often produced by merely turning the membrane, 
observed by M. Matteucci and others, depends often, I believe, upon 
the soluble matter of the muscular coat being thrown outwards or 
inwards, according as the membrane is applied. The muscular coat 
was on this account removed from the ox-bladder employed, and the 
serous membrane remaining found to acquire greatly increased activity, 
and also to act with much greater regularity in successive experiments. 
The membrane so prepared could be used for weeks together without 
the slightest putrescence of any part of it. Two of these thin mem- 
branes, or a double membrane, were often applied. The weight of a 
disc of single membrane, 44 inches in diameter in a dry state, varied 
from about 0°5 to 1:2 gramme. The soundness of the membrane of 
an osmometer and its degree of permeability were always roughly tested 
before an experiment, by filling the bulb, without its tube, completely 
with water, hanging it up in air, and observing how frequently a drop 
fell from the instrument. The time between each drop varied, with 
suitable membranes, from one to twenty minutes. The times in 
which water permeated the same membranes by osmose varied between 
much narrower limits, perhaps from one to two. 

The quantity of salt which traversed different membranes by 
diffusion, was also found to be in proportion to the osmotic permeability 
of the membranes, and not to their mechanical porosity. 

To wash the membranes, they were macerated in distilled water 
after every experiment for not less than eighteen hours, without being 
ever removed from the glass bulb. A membrane also was never 
allowed to dry, but was kept humid as long as it was in use for 
experiments. 

Osmose in membrane presented many points of similarity to osmose 
in earthenware. The membrane was constantly undergoing decom- 
position, soluble organic matter being found both in the fluid of the 
osmometer and in the water of the outer jar after every experiment ; 
and the action of the membrane appeared to be exhaustible, although 
in avery slow and gradual manner. Those salts and other substances, 
of which a small proportion is sufficient to determine alarge osmose, 
are, further, all of the class of chemically active substances, while the 
great mass of neutral organic substances and perfectly neutral 
monobasic salts of the metals, such as the alkaline chlorides, possess 
only a low degree of action. 

When a solution of the proper kind is used in the osmometer, 
the passage of fluid proceeds with a velocity wholly unprecedented 
in such experiments. Take, for instance, the rise in five hours 
exhibited in a series of experiments upon solutions of several different 
proportions of carbonate of potash, made in succession with the same 
membrane in the order in which they are related. 
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Millimeters. 
With 0:1 per cent. carbonate of potash, a rise of 182 
With 0:1 per cent. carbonate of potash, a rise of 120 
With 0-1 per cent. carbonate of potash, a riseof 199 
With 0°5 per cent. carbonate of potash, a riseof 246 
With 0°5 per cent. carbonate of potash, a riseof 194 
With 1 per cent. carbonate of potash, a rise of 205 
With 1 per cent. carbonate of potash, a rise of 207 


Or the rise in the same time with another membrane which had been 
previously exposed to a steam heat of 212° for ten minutes without 
impairing its activity. 
Millinneters. 
With 1 per cent. carbonate of potash at 60° F., a rise of 402 
With 0:1 per cent. carbonate of potash at 60° F., a rise of 196 
With 0:1 per cent. carbonate of potash at 60° F., a rise of 153 
With 2 per cent. carbonate of potash at 60° F., a rise of 511] 
With 4 per cent. carbonate of potash at 60° F., a rise of 781 
With 10 per cent. carbonate of potash at 60° F., a rise of 863 


In the last experiment a rise of fluid in the tube of upwards of 
30 inches occurs in five hours, and so much water is impelled through 
the membrane as would cover its whole surface to a depth of 8°6 
millimeters, or one-third of an inch. Both membranes, but particularly 
the first, show the comparatively great activity of small proportions of 
salt, the average osmose of 0-1 per cent. of carbonate of potash in the 
first osmometer being 167 millimeter degrees, and of 1 per cent. 206 
millimeter degrees. 

Now the quantity of carbonate of potash which diffuses out of 
the osmometer into the water-jar was determined by the alkalimetrical 
method in the second and third of the 0-1 per cent. observations 
first related, and found to be in both cases 0-018 gramme (0°28 
grain) ; the quantity of water also which entered in return can be 
calculated from the known capacity of the tube of-the osmometer, 
of which each millimeter division represented 0-060 gramme of water ; 
and consequently 167 divisions represent 10-020 grammes (155 grains) 
of water. We have, in 0:1 per cent. solution,— 

Mean diffusate of carbonate of potash. 0-018 grm. = 1 
Mean osmose (of water). . ‘ . 10°020 grms.=556 


The conclusion is, that while the membrane was traversed during 
the five hours of an experiment by 1 part of carbonate of potash 
passing outwards, it was traversed by 556 parts of water passing 
inwards. 

In the two experiments with 1 per cent. solution of carbonate of 
potash in the same osmometer, the diffusates were 0°192 and 0-198 
gramme of carbonate of potash, which are sensibly ten times greater 
than the diffusates of the 0°1 per cent. solution. But the mean osmose 
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of the 1 per cent. solutions is greater than that of the 0-1 per cent. 
solutions only in the proportion of 206 to 167, or as 1 to 0°81. The 
ratio in question, however, varies greatly in different membranes. We 
have, consequently, in 1 per cent. solution,— 


Mean diffusate of carbonate of potash . 0°195 grm. = 1 
Mean osmose (of water) . . . 12°360 grms. =63°4 


Whatever, therefore, be the nature of the chemical action occurring 
in the membrane which influences osmose, a minute amount of that 
action appears to be capable of producing a great mechanical 
effect. 

All idea of contractility or organic structure being the foundation 
of the osmotic action of membrane, was excluded by the observation 
that similar large effects could be obtained from a septum of pure 
coagulated albumen. 

A convenient albumen osmometer is constructed by covering the 
opening of the bulb of the former instrument by ordinary thin cotton 
calico, which is best applied wet, and painting over the outer surface 
of the calico two or three times with undiluted egg albumen, an hour 
being allowed to elapse between each application of the albumen. 
The instrument is then suspended in the steam rising from boiling 
water for a few minutes, so as to completely coagulate the albumen. 
The albuminated calico may then be macerated for twenty-four hours 
before use, by placing the osmometer in cold water, to dissolve out 
the soluble salts of the albumen. It should be preserved always in a 
humid state. Before application to the calico, the albumen in many 
cases was neutralised with acetic acid, and filtered, the more completely 
to obliterate every trace of organic structure. 

The osmose in a particular instrument of this kind was, at 50°, for 


Millimeters. 
1 per cent. carbonate of potash. . 211 
1 per cent. carbonate of potash. . 9867 
1_ per cent. carbonate of potash . . 3887 
0-1 per cent. carbonate of potash. . 127 
0-1 per cent. carbonate of potash. . 124 


The correct rate is rarely obtained in the first observation, as seen 
above, in osmometers of albumen as well as of other materials. 

The albumen plate has generally a greater thickness than prepared 
membrane, which appears to diminish proportionally the quantity of 
salt which escapes by diffusion. 

The diffusate in the three experiments above of 1 per cent. carbonate 
of potash was 0°024, 0°038, and 0-042 grm. of the salt. The 
largest proportion of carbonate of potash (0°042 grm.) which was 
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obtained in the last of the three experiments was replaced by 23°220 
erms. of water, or 552 times the weight of the salt. 

~ An obvious and essential condition of osmose is difference of com- 
position in the two fluids in contact with the opposite sides of the 
porous septum. With the same solution, or with pure water, in con- 
tact with both surfaces of a membrane there may be no chemical 
action, but it will be equal on both sides, and although probably 
attended with movements of the fluids, yet nothing will be indicated, 
as the movements, being equal and in opposite directions, must neu- 
tralise each other. Difference of composition in the two fluids is 
necessary in order that there may be mequality of action upon the 
two sides of the membrane. It is difficult, however, with respect to 
the chemical action, to ascertain either its true sphere or its exact 
nature. No substance appears to be permanently deposited in the 
membrane durimg osmose, even by easily decomposed metallic salts, 
such as salts of lead and mercury. The action upon the membrane 
is probably of a solvent nature, and its seat may possibly be ascertain- 
able when two membranes are used together. Some observations 
made on the comparative loss of weight of the outer and inner mem- 
brane have not, however, shown any remarkable difference. But this 
again may arise from the great proportion of the loss in both mem- 
branes being due to the ordinary solvent action of water alone, and 
the operative solvent action of the osmotic salt being comparatively 
minute in amount; or it may depend, and I am most inclined at 
present to take this view, upon the chemical actions being of a different 
kind on the two sides of the membrane, and not upon the inequality 
simply of one kind of action. Such a supposition was suggested by 
the fact, which will immediately appear, that osmotic activity and easy 
decomposition are properties often found together in binary compounds. 
The basic and acid agents then developed are both capable of acting 
upon albuminous septa. We may imagine, for instance, in the osmo- 
tic action of a neutral salt, the formation within the thickness of the 
septum of a polar circle, one segment of which (composed of the bi- 
nary molecules of the salt) presents a basic molecule to the albumen 
at the inner surface of the septum, and an acid molecule to the albu- 
men at the outer surface, the circle being completed through the 
substance of the septum which forms the second segment. Both 
surfaces of the septum would be acted upon, but at one side we 
should have combination of the albumen with an alkali, on the other 
side with an acid. This, however, must be taken as a purely ideal 
representation of the condition of the septum in osmose. I have not 
discovered such a polar condition of the septum, and I doubt whe- 
ther the galvanometer could be properly applied to exhibit it, as the 
placing of the poles of that instrument in the dissimilar fluids exist- 
ing on opposite sides of the septum would alone be sufficient to give 
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rise to voltaic polarisation. At present I must confine myself to the 
enunciation of certain general empirical conclusions respecting the 
operation of chemical affinity in osmotic experiments. 

With animal septa, frequent examples of the outward flow of 
liquid from the osmometer present themselves, causing the liquid 
column to fall instead of rise in the tube. This phenomenon (exos- 
mose) I have spoken of as negative osmose. The observation of 
Dutrochet, that oxalic acid in the osmometer, and also tartaric acid 
at a certain poimt of concentration, give rise to negative osmose, 
I have been able to generalise in so far as acids have universally 
either a n<«gative osmose, or lie at the very bottom of the positive 
class. 

Oxalic acid gave in membrane, for 1 per cent. acid, —148 ms. 
and —141ms.; and for 0°1 per cent., —10 and —27ms. In another 
membrane, 1 per cent. of the same acid alone gave —136 ms.; with 
the addition of 0:1 per cent. hydrochloric acid, —181 and —168 ms. 
By the addition of 0:1 per cent. of chloride of sodium, a salt which 
in small proportions is nearly neutral to osmose, the negative osmose 
of 1 per cent. oxalic acid fell in the same membrane to —45 ms., and 
with the addition of 0°25 per cent. of chloride of sodium the osmose 
was +6 ms., or became slightly positive. The negative osmose of 1 
per cent. of oxalic acid, nm a membrane where it amounted to —56 
and —57 ms. in two experiments, became, with the addition of 0-1 per 
cent. of albumen —46 ms.; of 0°25 per cent. of albumen —20 ms.; 
of 0°25 per cent. of gelatin —59 ms., and of 0°25 per cent. of sugar 
—53 ms. 

In albuminated calico, the osmose of 1 per cent. of oxalic acid was 
also negative, namely —13, —16 and —20 ms. in three successive 
observations With the addition to the oxalic acid of 0:1 per cent. 
hydrochloric acid, the osmose became —46 and —58 ms.; and with 
the addition of 0°1 per cent. of sulphurous acid, the osmose became 
—62 and —58 ms. 

Of hydrochloric acid introduced into the membrane-osmometer in 
the small proportion of 0-1 per cent., the negative osmose was —92, 
—37 and —27 ms. in three successive experiments. The negative 
osmose of hydrochloric acid was still more powerfuliy counteracted 
than that of oxalic acid, by the association of a minute proportion of 
chloride of sodium with the acid. The negative osmose of this acid 
appears to be extremely precarious. It is reversed by a great variety 
of neutral soluble substances, and on that account can rarely be ob- 
served at all with bladder undivested of its muscular coat. 

In a certain prepared membrane, sulphuric acid, 0°1 per cent., gave 
an osmose of —4, +8 and +7 ms. 

Nitric acid, 0°1 per cent., gave an osmose, at 58°, of +8 and 
+23 ms. 
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Tribasic phosphoric acid, 1 per cent., gave —6 and —7 ms., at 61° 
and 63°. The diffusates of phosphoric acid, in the same experiments, 
amounted to 0°143 and 9-130 grm. 

The glacial or monobasic phosphoric acid, 1 per cent , gave +137 
and +131 ms., at 55°, which is a considerable positive osmose, an 
interesting circumstance when taken in connexion with the deficient 
acid character of that modification of phosphoric acid. The same 
acid, 0°1 per cent., gave a positive osmose in the last membrane of 28 
and 23 ms. 

Citric acid, 1 per cent., gave 39 and 36 ms.; 31 and 31 ms., at 
62°; the first in membrane and the second in albumen. 

The same acid, 1 per cent., after being fused by heat, gave, at 63°, 
—38 and —35 ms. in membrane; 0 m. and —2 ms. in albumen. 

A small proportion of fused citric acid, 0°1 per cent., gave on the 
other hand a slight positive osmose, namely 15 ms. and 2 ms. in the 
previous membrane and albumen osmometers respectively. 

Tartaric acid, 1 per cent., gave 18 and 19 ms. in membrane, at 
68°; with 20 ms. in albumen, at 62°. 

The same acid, after being fused by heat, gave —68 and —6] ms. 
in membrane, at 57°, showing a molecular change from fusion, as in 
citric acid. 

The diffusate in the last two experiments was 0°123 grm. and 0°132 
grm. of acid. 

In albumen the osmose of fused tartaric acid remained slightly posi- 
tive, being 5 and 2 ms. for 1 per cent., at 60°, and 5 and 3 ms. for 
0-1 per cent., at the same temperature. 

Racemic acid, | per cent., gave 4, 11, and 7 ms. in three experi- 
ments, at 55°, in the last-used membrane ; with 15 and 22 ms. at the 
same temperature in albumen; or was always slightly positive, like 
tartaric acid. 

Acetic acid, in the proportions of 0-1, 0°5, and 1 per cent., gave 
sensibly the same small positive osmose, 25 to 28 ms., at 57° to 62°, 
in membrane. 

A saturated solution of carbonic acid in water gave 25 and 26 ms. 
in membrane, with 20 and 22 ms. in albumen, both at 65°. 

The last solution, diluted with an equal bulk of water, gave an os- 
mose of 15 and 11 ms. in membrane, and 16 ms. twice in albumen, 
both at 63°. 

Terchloride of gold is negative in its osmose, like the stronger acids, 
giving —49 and —54 ms. in membrane, at 64°, with much reduction 
of metallic gold in the substance of the membrane. 

Bichloride of platinum, made as neutral as possible by evaporation, 
gave for the 1 per cent. solution —32 and —30 ms. in membrane, at 
61°. For the 0°1 per cent. solution, a positive osmose of 27, 14, and 
5 ms. in three successive experiments made with the last membrane, 
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at 64°, 65°, and 62°. The same 1 per cent. solution gave in albumen, 
at 61°, a positive osmose of 54 and 50 ms.; the 0-1 per cent. solution 
also, at 64°, gave 43 ms. Albumen appears thus to be less adapted 
for bringing out the negative osmose of various substances than mem- 
brane is. 

In membrane, dichloride of tin, 01 per cent., gave 24 ms., at 
61°: 1 per cent. —46 and —71 ms., at 59°. The addition to the 
last of 0°5 per cent. of sulphuric acid gave —63 ms., or did not alter 
the character of the osmose. But partial neutralisation of the 1 per 
cent. tin solution by ammonia, on the other hand, gave 0 m., or 
destroyed all osmose. One per cent. of bichloride of tin gave 
only a small negative osmose in albumen, namely 5 ms. twice, 
at 59°. 

Oxalic acid carries the highly negative character of its osmose into 
the binoxalate of potash, of which 1 per cent. of anhydrous salt gave 
in membrane —112 and —99 ms., at 62°; O°1 per cent., —30 ms., 
at 60°. One per cent. of the same salt in albuminated calico gave 
—20 ms., at 60°. A saturated solution of binoxalate of potash, con- 
taining 2°5 per cent. of salt, gave —15 ms. in the last osmometer. 

Bisulphate of potash, 1 per cent., gave 4 and 7 ms. in membrane, 
at 56°; in albumen, 7, 3 and 6 ms., at 56°. 

A solution of ditartrate of potash, saturated in the cold, also gave 
a small positive osmose, namely 4 and 2 ms. in membrane, and 20 
and 17 ms. in albumen, both at 56°. Other supersalts tried gave 
also a small positive osmose, such as binarseniate of potash and bi- 
chromate of potash. It becomes doubtful, therefore, whether any of 
the supersalts of potash are negative, except the acid oxalates of that 
base. 

Neutral organic substances dissolved in water appear to be generally 
deficient in the power to give rise in membrane to that osmose 
which depends upon a small quantity of the soluble substance, such 
as | per cent., or a still less proportion. The osmose obtained in ox- 
bladder employed without removing the muscular coat, was, in 1 per 
cent. solutions of the substances, salicin 5 ms., tannin 3 ms., urea 4 
ms., gelatin 9 ms., amygdalin 6 ms., lactine 7 ms., gum-arabic 18 
ms., and hydrochlorate of morphine 4 ms. 

The relations to osmose of alcohol and sugar were more fully ex- 
amined. With these and other chemically inactive substances, the 
osmose, although small for 1 per cent., increases progressively with 
larger proportions of the substance, and also bears a close relation to 
the proportion of substance diffused outwards, circumstances which 
give a mechanical character to the osmose. It is with such sub- 
stances that the influence of diffusibility upon osmose is most likely 
to betray itself. They have a peculiar interest in the study of the 
phenomenon, as they present a certain small but remarkably uniform 
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amount of osmose without the known intervention of any strong 
chemical affinities. 

Alcohol.—In describing an experiment I shall endeavour to put 
forward all the circumstances which can be supposed to influence in 
any way the result. 

In the table which follows, Column I. contains the proportion of 
absolute alcohol, by weight, which is dissolved in the water of the 
osmometer. 

A 10 per cent. solution is prepared by weighing 10 grammes of 
the substance, and then adding water to it so as to make up the 
liquid to the volume of 100 grammes of water. It is necessaiy to 
make up in this way solutions used in experiments of diffusion and 
osmose, in order to preserve a true relation in solutions containing 
the different proportions of substance, for it is a fixed volume (not 
weight) of these solutions which must be used in the osmometer. 
We come thus to have with a 20 per cent. solution of alcohol exactly 
twice as much alcohol in the osmometer as with a 10 per cent. solu- 
tion of alcohol, and so of other proportions. 

The membrane of the osmometer is always to be considered as 
fresh, or as used for the first time in the first experiment narrated, 
and the observations to be made successively as they stand in the 
table. The length of maceration in cold water to which the membrane 
has been exposed previous to the osmotic experiment, as before de- 
scribed, is given in Column V. By the most frequent time of one 
day is to be understood the space of eighteen hours which intervened 
between experiments on successive days. 

The hydrostatic resistance of the membrane given in Column VJ. 
is the length of time, in minutes, observed to elapse between the fall 
of two drops from the bulb of the osmometer filled with distilled 
water, and hung up in air as already described. The temperature of 
the water in the glass cylinder during the experiment is noted in 
Column VII. ; the rise of fluid in the tube of the osmometer or osmose, 
in millimeter divisions of the tube, appears in Column JI., and the 
absolute amount of the same osmose is expressed in Column III. in 
grammes, or more strictly in gramme measures of water Lastly, 
the weight of diffusate found in the water of the glass cylinder appears 
in Column IV. These last two data, the osmose and diffusate, both 
in grammes, afford the means of comparing the weight of substance 
which has escaped from the osmometer, with the weight of water 
which has entered the osmometer in the same time. It is necessary, 
however, to recollect, that the apparent osmose or rise observed is only 
the excess in volume of the liquid which has entered, over the volume 
of the liquid which has left the osmometer. To obtain the full volume 
of water which has entered (the true osmose), it is therefore neces- 
sary to add the bulk of the substance diffused to the osmose 
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Tasxe I.—Aleohol in Osmometer A of double membrane 
during five hours. 
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A second series of observations was made simultaneously, in another 
membrane osmometer, in order to ascertain the degree of concordance 
to be expected in such experiments. 


Tasie II.—Alcohol in Osmometer B of double membrane 
for five hours. 
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It will be observed that the osmose increases with the proportion 
of alcohol, but not in so rapid a ratio; the osmose of the 20 per cent. 
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solution being about only ten times greater than that of the | per 
cent. solution in both series. The hydrostatic resistance of the mem- 
brane B falls off in a remarkable manner in the later experiments, 
indicating an increased facility of permeation, which may influence 
the increased osmose in the last two observations of this series. The 
results otherwise of the two series exhibit a fair amount of correspon- 
dence, both in the degree of osmose and the amount of diffusate for 
the same proportions of alcohol in the two osmometers. It should be 
added, that in several instances the water in the jars was changed 
after the third hour of the experiment, with the higher proportions 
of 10 and 20 per cent. The alcohol was determined, after it had been 
concentrated by two distillations, by means of Drinkwater’s table 
of densities. 

Several experiments were made to determine the proportion of the 
diffusate’of alcohol from 5 and 20 per cent. solutions respectively of 
that substance, in membrane osmometers. The mean proportion was 
as 1 to 3°02, which is mentioned here, as I was led at first to a different 
conclusion by earlier and imperfect experiments. 

Sugar.—The osmose of sugar in membrane was examined very 
fully, in the hope that the simple effect of diffusion would be exhibited 
without being modified by any chemical action, in a substance so 
entirely neutral. 


Crystallised cane-sugar was made use of. 


Tas_e I1I].—Sugar in Osmometer D of double membrane 
for five hours. 


I. IL. III. a Vv. VI. Vil. 


Sugar Rise in Same in | Diffusate of Tempera- 
in millimeter | grammes of} sugar in Previous |Hydrostatic| ture, 
solution. | degrees. water. grammes. | maceration.| resistance. | Fahr. 
| 


per cent. days. 
21 1027 —_ 1 
8 0°395 0°150 9 
19 0-948 0°140 
19 0°948 0°178 
19 0-948 0°182 
39 1-900 0°438 
49 2°370 0°480 
66 3°239 1'110 
79 3871 0°853 
76 3713 0°840 
121 5975 1376 
117 5688 1°485 
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It was very desirable to find whether the deviations from a re- 
gular progression seen in the numbers for the osmose and diffusate in 
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the preceding results are essential, or accidental and peculiar to the 
present membrane. It was also desirable to find whether a membrane 
would stand the repetition of such a series of experiments and continue 
to give similar results. A double serics of experiments were accord- 
ingly made with new membrane. 


Taste 1[V.—Sugar in Osmometer E of double membrane 
for five hours. 


I. | Il. Ill. LV. ¥. | vi. | Vil. 
Sugar Rise in Samein  Diffusate of |Tempera- 
in millimeter | grammes of sugar in Previous Hydrostatic, ture, 
solution.| degrees. | water. grammes. |maceration.| resistance. | Fahr. 
per cent. days. min. 3 
0°25 5 0240 | —_— 2 10 | 663 
0°25 9 0420 | 0-050 1 10 | 63 
1 12 O53L | O110 1 8 | 66 
1 11 0-472 | 0°106 l 10 =| «66 
2 24 1060 | — 0°205 1 8 | 67 
2 31 1357 | 0208 | l 8 | 69 
5 65 2891 | 0°600 2 | 8 72 
5 63 2-77: 0-555 4 8 | 70 
10 89 3°953 1-073 1 10 | 67 
10 104 4°602 0-967 1 10 67 
10 96 4248 | — l 10 67 
20 133 5900 1457 1 10 67 
20 106 4°720 1°643 10 10 G4 
20 118 5251 1] 656 L 6 tit 
l 19 0°826 1105 ] 6 68 
1 19 0826 | — l 6 | 65 
2 24 1 062 0°153 1 6 65 
2 25 riei. | 6 ie 1 6 | 64 
5 $7 1652 | O°435 2 8 | 66 
5 33 1425 | 0-470 l 8 | 67 
10 69 3068 O°757 2 8 67 
10 76 =| «| 3'368 an 1 s | 69 
20 11000 | 4807 — oe 8 | 70 
20 | 112 4956 | 1540 | 70 


The diffusates of sugar (Column IV.) were obtained by evaporating 
the fluid of the water-jar to dryness, at 212°, and therefore contain 
organic matter dissolved out of the membrane ; the weight of each of 
the diffusates is increased by this addition a few thousandths, but not 
in such a quantity as to affect the result to an extent that is at all 
material, except in the first diffusate recorded, that from the 0°25 per 
cent. solution. 

Although the results exhibit several irregularities, yet starting 
from the 1 per cent. observation, in the first series of Table IV., the 
amount both of osmose and diffusate appears compatible with an 
arithmetical progression in the observations from 1 to 10 per cent. 
Thus the average rise in the 1 per cent. solution is 11°5 millimeter 
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degrees, and in the 10 per cent. solution 96°3 ms.; the average 
diffusate in the 1 per cent. solution is 0°108 gramme, and in the 
10 per cent. solution 1-020 gramme. 

But with the 20 per cent. solution both osmose and diffusate fall 
off greatly, and the osmose more than the diffusate. The osmose of 
the 20 per cent. solution may be taken as 125 ms.,—the mean of 
the first and third observations, 133 and 118, the intermediate ob- 
servation 106 being obviously exceptional, possibly from the unusually 
long maceration of the membrane immediately preceding that experi- 
ment. Hence the osmose only rises from 96°3 ms. to 125 ms., while 
the proportion of sugar in the osmometer was increased from 10 to 20 
per cent. 

The mean diffusate of sugar also increases with the same change 
only from 1-020 gramme to 1°585 gramme. 

In the second series of observations with the same membrane, 
given in the lower part of the same Table, both the osmose and 
diffusate fall off, to an extent which is perhaps pretty fairly repre- 
sented by the 10 per cent. solution, which gives a mean osmose of 
72°5 ms. against 96°3 ms. in the former series, and a diffusate of 
0°757 gramme against 1020 gramme in the former series. A rough 
proportionality between the two series of observations is sufficiently 
indicated. 

Two observations are recorded in the last series which must not be 
allowed to mislead. These are, the comparatively high osmose of 19 
ms. for the 1 per cent. solution, which is accidental, and arises from 
the 1 per cent. experiments having been immediately preceded by the 
high proportion of 20 per cent. The other observation referred to is 
the high diffusate of the last 20 per cent. solution at the bottom of 
the table, which has no doubt been occasioned by the sudden dimi- 
nution in the hydrostatic resistance of the membrane from 8 to 3 in 
that which is the last experiment of the series. The membrane, indeed, 
appears to be giving way after its long use, for the osmometer had 
been exposed to the action of water for thirty-five days without inter- 
mission. 

The reason why the diffusion and osmose are smaller in the second 
series of experiments than in the first series (nearly as 3 to 4), is (I 
believe), that the membrane softens and swells somewhat by the pro- 
tracted action of water ; a change in the structure of the membrane 
which impedes diffusion by increasing the length of the channels 
through which the salt has to travel. 

It may now be interesting to discover the proportion between the 
water which enters and the sugar which leaves the osmometer in 
these experiments. That proportion appears not to vary greatly in 
the range from the 1 to the 10 per cent. solution. For a mean 
result, the sum of the eight diffusates between 1 and 10 per cent. 
inclusive, in the first series of observations of Table IV., may be taken, 
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and the osmose belonging to the same experiments. There are so ob- 
tained 3°824 grammes of sugar diffused against an osmose of 17°639 
grammes of water. But this, the appagent osmose, has to be increased 
by the bulk of the sugar diffused, which may be estimated at ten- 
seventeenths of its weight of water, or 2°25 grammes. Adding the 
last quantity to 17-639 grammes, we obtain— 


Sugar or diffusate . . . . 98824 grm. =1 
Replacing water . . . . . 19°889 grm. =5°2 


Hence the sugar appears to be replaced in osmose by rather more 
than five times its weightyof water. The less complete experiments 
with alcohol, previously desqribed, indicate a nearly similar relation to 
its replacing water. , 

Calculating, in like manner, the observations made upon each of 
the five proportions of sugar in Table III., we obtain numbers for the 
replacing water which oscillate about the general result first stated : 
the mean diffusates of sugar and amounts of replacing water were in 
the different solutions :— 


In 1 per cent. solution, 0°145 grm. sugar to 0°756 water . 1 to 5°21 
In 2 per cent. solution, 0°180 grm. sugar to 1:054 water . 1 to 5°85 
In 5 per cent. solution, 0°459 grm. sugar to 2°405 water . 1 to 5-22 
In 10 per cent. solution, 0-934 grm. sugar to 4°158 water . 1 to 4°43 
In 20 per cent. solution, 1°430 grm. sugar to 6°672 water . 1 to 4°66 


The mean of the various solutions is 1 part of sugar replaced by 
5°07 water. 

The phenomenon of the osmose of sugar partakes very much of a 
physical character, and may possibly prove to be nothing more than 
the exchange of sugar for water by the purely mechanical operation of 
diffusion. 

A third series of observations on sugar were made in an osmometer 
of albuminated calico. The results, it will be seen, are quite in 
accordance with those of the membrane osmometers. 


Taste V.—Sugar in Osmometer F of Albuminated Calico 
for five hours. 


I. Il. 5 | ; ° a | VII. 


Sugar Rise in Same in | Diffusate of | ITempera- 


in millimeter | grammes of; sugarin | Previous |Hydrostatic| ture, 
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This osmometer is remarkable for the variable but generally very 
small amount of its hydrostatic resistance, a condition of the septum 
which is apt to increase the diffusate, owing to the expulsion of a 
portion of the solution by the pressure of the dense solution. The 
diffusates of sugar (Column IV.) may be considered as nearly pro- 
portional to the per-centage of sugar in the osmometer. The osmose 
of the 4 and 10 per cent solutions are also nearly proportional, the 
ineans being 86 and 96 ms.; but the osmose of the 1 per cent. solu- 
tion is sensibly in excess. A slight excess in the early experiments 
with an albumen osmometer is, it may be remarked, not unusual, and 
appears to be due to the considerable quantity of soluble matter, with 
an alkaline reaction, which the fresh albumen affords to the water 
in the osmometer, this soluble matter then acting as an osmotic body. 

Sulphate of Maggesia.—This salt was selected to illustrate the os- 
mose of neutral salts. The sulphate of magnesia is neutral to test- 
paper. It appears, further, to be incapable of passing into the con- 
dition of a stable supersulphate or subsulphate by combining with an 
excess of either acid or base, and is not decomposed in diffusion. Such 
propertiessecuretoasaltaremarkable indifference, orabsence of chemical 
activity, and recommend sulphate of magnesia for our present purpose. 

In a fresh double membrane, 1 per cent. of sulphate of magnesia 
(anhydrous) gave the small osmose of 13 and 14 ms., at 63°, in two 
experiments. 

A full series of observations was made by means of the osmometer F, 
used above with sugar, but with the osmotic septum of course changed. 


Taste VI.—Sulphate of Magnesia in Osmometer F of double 
membrane for five hours. 


Mop Rk 4 vi. | Vil 


Sulphate of| Risein | Samein | Diffusate of Hydro- 'Tempera- 
magnesia | millimeter | grammes of; saltin | Previous static | ture, 
(anhydrous). degrees. | water. | grammes. | maceration. resistance.) Fahr. 
per cent. | | days. | 
2 | : | 1254 
3: | 1368 0-265 | 
3078 =| » 0540 
3192 0°553 
67384 | 1°020 
5529 | 0-962 
9918 | 1-623 
11836 | 1°687 
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0°855 07120 
0°227 
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The diffusate increases in a somewhat less ratio than the proportion 
of salt in the osmometer in both of the two series of observations con- 
tained in the preceding Table. But a similar falling off in the 
amount of diffusate from the higher proportions of salt takes place in 
the diffusion of the same salt, from open phials, as appeared in former 
experiments on the diffusion of sulphate of magnesia.* 

The different solutions then operated upon, and the ratio between 
the diffusates they gave, were as follows :— 

Solutions of sulphate of mag- 

nesia diffused . : - 2 4 8 16 24 per cent. 
Ratio of diffusate of these 

solutions ‘ . . 2 3°671 6701 11°785 15°678 

The proportions of sulphate used in the present osmotic experi- 
ments were different, but ratios may be found for them by interpolation, 
and are given below. We are thus enabled to make the following 
comparison of the diffusion from different proportions of sulphate of 
magnesia: (1) in the absence of membrane; (2) in the first series of 
osmotic experiments given in the preceding Table; (3) in the second 
series of observations of the same Table :— 

Sulphate of magnesia in solution . -2 5 10 ~—_ 20 per cent. 
(1) Ratio of diffusates without membrane 2 4°45 8:21 13°73 

(2) Ratio of diffusates with membrane . 2 4°12 7:48 12°5 

(3) Ratio of diffusates with membrane . 2 4°24 7°82 17°34 

If the last number (17°34) given for the 20 per cent. solution of 
the later osmotic series be excluded, and it is manifestly in consider- 
able excess from some accidental cause, the three sets of ratios must 
be allowed to exhibit considerable agreement. 

The membrane appears to have a slight effect in reducing the 
diffusates of the higher proportions of salt; and this reduction is 
greater in the early experiments (2) than in the late experiments (8), 
made with the same osmometer. The comparative diffusion of different 
proportions of sulphate of magnesia appears, therefore, not to be much 
deranged by the intervention of membrane. 

The average osmose of sulphate of magnesia likewise exhibits a 
pretty uniform progression. In the first series of experiments of 
Table VI., we find for the different proportions of salt in solution an 
osmose of 31°5, 74°5, 143, and 260°5 ms. ; numbers which are in the 
ratio given below :— 

Sulphate of magnesia in solution . -2 5 10 20 percent. 
Ratioof usmose (firstseriesof experiments) 2. 4°73 9°08 16°54 

In the later experiments of the same Table, the different proportions 
of salt (omitting the first and last proportions) give an average osmose 
of 29°5, 68°5, and 136 ms., of which the ratios may be stated as follows : 


Sulphate of magnesia in solution . 2 5 10 per cent. 
Ratio of osmose (second series of experiments) 2 4°64 9°22 


* Phil. Trans. 1850, p. 822. 
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The osmose appears here to follow more closely in its value the 
proportion of salt in solution than the diffusate can be said to do, 
either in open vessels or through membrane; so far, therefore, the 
osmose and diffusate do not preserve a constant proportion to each 
other with this salt. 

No correction need be applied to the observed osmose of sulphate 
of magnesia, as this salt does not sensibly increase the bulk of the 
water in which it is dissolve@. The weight of diffusate in Column IV. 
may, therefore, be immediately compared with the weights of water 
in Column III. It then appears that in the first series of the osmotic 
observations in the Table— 


In 2 per cent. solution, 1 sulph. magnesia is replaced by 5°16 water. 
In 5 per cent. solution, ] sulph. magnesia is replaced by 5°74 water. 
In 10 per cent. solution, 1 sulph. magnesia is replaced by 6-01 water. 
In 20 per cent. solution, 1 sulph. magnesia is replaced by 6°57 water. 


According to the average of the whole proportions, sulphate of 
magnesia is replaced by 5 87 times its weight of water. 

While in the later observations of the same Table— 
In 2 per cent. solution, 1 sulph. magnesia is replaced by 5°33 water. 
In 5 per cent. solution, 1 sulph. maguesia is replaced by 5°9 water. 
In 10 per cent. solution, 1 sulph. magnesia is replaced by 6°32 water. 


According to the average of the whole proportions of salt in these 
later observations, sulphate of magnesia is replaced by 5°85 times its 
weight of water. 

The want of uniformity exhibited above in the relation between the 
quantities of water and salt goes some way to prove that the osmose 
of sulphate of magnesia in membrane is not pure diffusion, for the 
ratio between the exchanging water and salt (the diffusion-volumes) 
should then remain constant. 

On the other hand, the approximation to uniformity favours the idea 
of the existence of a numerical relation between the osmose ‘and 
diffusate. So also may the circumstance be considered, that sugar 
and sulphate of maguesia, which approximate, as seen above, in their 
osmose, were found before to have a similar degree of diffusibility.* 
The facts appear to afford a strong presumption, but no demonstrative 
proof, of the intervention of diffusion in governing the results of 
osmose in such neutral substances. The influence of diffusion 
becomes more difficult to trace in the osmose of three other neutral 
salts which I shal! now introduce. What has been represented as 
the chemical agency now begins to interfere more sensibly, although 
not to govern the results entirely, as it appears to do in less strictly 
neutral salts. 

Chloride of Sodium.—The osmose of chloride’ of sodium possesses 
a certain interest independently of such theoretical considerations. 


* Phil. Trans. 1850, p. 10. 
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Tas.ie VII.—Chloride of Sodium in Osmometer C of double 


membrane for five hours. 


“on bee: eo a | v 
} | 
Chloride | Risein Samein / Diffusate of | (Tempera- 
of millimeter | grammes of| salt in Previous |Hydrostatic | ture, 
sodium. degrees. water. grammes. | maceration. | resistance. Fahr. 
per cent. days. ae ied 
0°25 12 0552 — 2.1 @ 63 
0°25 8 0°368 0:068 1 | 16 | 63 
1 3 0 138 0°230 1 | 6 | 66 
1 13 0°598 0°242 Bhicais 8 | 66 
2 11 0-506 0506 1 6 | 67 
2 16 0°736 0-511 1 3 | 69 
5 4G 2°34 1513 ee. 3 | 2 
5 51 2:30 | 1-468 gees 2 | 70 
10 78 3496 | 2-994 a 1 | 67 
: 10 82 360 | 2-648 1 2 67 
20 165 73606 |S 6645 1 2 67 
| 20 | 167 7452 | 6190 lz 2 67 


Chloride of sodium is known to diffuse with nearly double the 
rapidity of sulphate of magnesia in the smaller proportions of salt, 
and with a still higher velocity in the larger proportions of salt ; 
accordingly the diffusates in the last Table exceed those of sulphate of 
magnesia in a corresponding ratio. | 
uniform, but with a tendency to fall below the average rate of the 
salt in the low proportions, such as 1 and 2 per cent., and to exceed 


the same rate in the higher proportions of salt. 


The osmose appears pretty 


In a septum of 


single membrane, the osmose of a 10 per cent. solution was observed 
to rise to a high amount. 


Tasie VIII.—Chloride of Sodium in Osmometer H of single 


membrane for five hours. 


VI. 


VIL. 


1. IL. ee eA v. | | 
Salt Rise in Same in _ Diffusate of 'Tempera- 
in millimeter | grammes of; salt in Bsn Hy + aoa | a 
solution. | degrees. water. | grammes. poate | eee | Fahr. 
} 
per cent. day. min | ° 
2 21 Pe. |.- S07 1 66 
2 24 1°20 0°955 1 * 68 
10 272 13°28 6°502 16 | 68 
10 311 15°68 7850 =. 12 j 
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An observation was made on the osmose of a high proportion of 
salt with another single membrane, differing from the last in offering 
considerably less hydrostatic resistance. 


TasBLe 1X.—Chloride of Sodium in Osmometer I of single membrane 
for five hours. 


I. II. IIT. IV. V. VI. VII. 
Salt Rise in Same in | Diffusate of| p ictien Wihelinitetie Tempera- 
in millimeter | grammes of} salt in emaaiiinie wl slahenan ture, 
solution.}| degrees. water. grammes. s 7 | 
per cent. days. min. ‘i 
10 198 8692 3°968 3 2°5 68 
10 194 8°528 297 1 2°5 68 


To these I add a series of observations of the osmose of the same 
salt in albumen, with the view of exhibiting the phenomenon in 


septa of that material. 


diffusate is remarkable. 


The well-preserved proportionality of the 


TasBLeE X.—Chloride of Sodium in Osmometer K of albuminated 
calico for five hours. 


Z 1I. il. | IV. ¥. | VI. VII. 
Salt Rise in Same | Diffusate | . | ._ 'Tempera- 
in millimeter in in Previous |Hydrostatic ca. 
solution. | degrees. grammes. | grammes. ed arrarentse: | Fahr. 
per cent. days. min. “4 
1 16 “= | 0141 4 8 | 65 
1 27 — 0°219 1 : 8 | 62 
4 39 — — 1 2 | 60 
4 34 _ 0°625 3 2 56 
10 43 _ 1°580 1 3 59 
10 61 — 1615 | 1 3 60 
10 72 — |, 1597 | ] 3 61 
1 27 — |; 0153 | 1 2°5 63 
I 22 — | 0141 | 2 4 63 
01 27 _ | 0016 | 1 2°5 63 
01 29 — | O68 | 1 4 64 


| 
| 
| 


Chloride of Barium.—Chloride of barium in its rate of diffusion 


from open vessels much resembles the chloride of sodium. 


Con- 


siderable analogy between the same salts is also observed in osmotic 


experiments. 
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Taste XI.—Chloride of Barium in Osmometer L of double 
membrane for five hours. 


x, 


Il. 


II. 


IV. 


¥, 


VI. 


Vii. 


Salt 
in 
solution. 


Rise in 
millimeter 
degrees. 


Same in 
grammes of 
water. 


Diffusate 


in 


| 
| Previous 
| maceration. 


grammes, | 


\Hydrostatic 
resistance. 


'Tempera- 
ture, 


Fahr. 


per cent. 


1476 
1°886 
3°936 
4674 
3116 
6478 
5°576 
74 
11°214 
11°79 
2°542 
3116 
3°116 
3116 
6396 
6°478 
14°186 
13°448 


0°675 
1706 
1°640 
1°203 
4491 
3°395 
2°929 
6°860 
7°030 
0°275 
0°230 
0°602 
1°587 
3°795 
4040 


8°130 


Q 
i=) 
@ 


el eel el el EE el el el ee oll 
. 


_ 


min. 


10 
10 
8 
6 
10 
10 
16 
d 
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Tasie XII.—Chloride of Calcium in Osmometer M of double 


membrane for five hours. 


a 


II. 


III. 


IV. 


i 


wa. 


Salt 
in 
solution. 


Rise in 
millimeter 
degrees. 


Same in 
grammes of 
water. 


Diffusate 
in 
grammes. 


Previous 
maceration. 


Hydrostatic 
resistance, 


per cent. 
2 


0°258 
0°258 
1935 
2°64 
2°24 
9°92 
8°24 
776 
17°2 
17°6 
104 
1°2 
36 
3°68 
8°16 
8 
18 
18°4 
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Chloride of Calcitum.—The diffusion of chloride of calcium in 
open vessels has been observed to fall below that of chloride of barium 
as 7°5 to 6°5.* But in membrane, judging from the following 
observations, the diffusion of chloride of calcium is the more rapid of 
the two. The osmose has also a tendency to rise, particularly in the 
larger proportions of chloride of calcium. The replacing water often 
exceeds twice the weight of the salt diffused. (See Table XII. p. 73.) 

These three chlorides, possessing about double the diffusibility of 
sugar and sulphate of magnesia, should be replaced by half as much 
water as the latter substances. Some approach to this ratio may be 
perceived amid much irregularity in the observed osmose of the 
chlorides. 

Proceeding now to the salts in which the osmose appearing to 
depend upon chemical properties preponderates greatly over osmose 
from diffusion, I may imtroduce these substances under the metals 
which they contain for the sake of their relations in composition. 


POTASSIUM AND SODIUM. 


Hydrate of Potash—A highly intense osmose appears to be 
determined by caustic alkali, but it is necessary to apply the smallest 
proportions of alkali to avoid the rapid dissolution of the membrane. 
In double membrane 0:01 per cent. of hydrate of potash, or 1 alkali 
in 10,000 water, gave an osmose of $1 and 58 ms. By four times as 
much alkali, or 0°025 per cent., an osmose of 49 and 67 ms. was 
produced. These are the greatest effects. 

On increasing the proportion of hydrate of potash to 0-5 per cent. 
the osmose sunk to 22 and 26 ms.; with 1 per cent. of hydrate of 
potash, to 13 ms. The permeability to hydrostatic pressure was 
always very great, being never less than one drop in a minute. 

By the action of the alkali in the last experiment the permeability 
was increased from three to nine drops, and the membrane entirely 
ruined. 

A similar experiment with hydrate of potash was made in albuminated 
calico with similar osmotic results. In the 0:01 per cent. solution an 
osmose of 76 and 58 ms. was observed; in 0°025 per cent. solution 
87 and 126 ms.; in 0°5 per cent. solution 15 and 12 ms.; and in 1 
per cent. solution —10ms., or a small negative osmose. The 
permeability both before and after the last experiment was represented 
by one drop in one minute; in both the half per cent. experiments 
the permeability was one drop in three minutes; in the preceding 
0-025 per cent. solutions one drop in 2} minutes, and at the beginning 
one drop in ten and five minutes with the 0°01] per cent. solutions. 
The alkali first became sensible to the test-paper in the water-jar, in 
the diffusion of the 0°025 per cent. solutions. During both series of 
experiments the temperature ranged from 58° to 62°. . 

Carbonate of Potash.—The high osmose of this salt has already 


* Phil. Trans. 1350, pp. 817, 819. 
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been often referred to in illustration of the influence of alkaline salts. 
The following experiments may be compared with those upon the 
neutral substances lately discussed, particularly in regard to their 
diffusates. They show also the comparative influence ‘of, membrane 
applied single and double to an osmometer. 


TasLe XIIT.—Carbonate of Potash in Osmometer B of single 
membrane for five hours. 


I. i. | I. | —_ 2. = VI. VIL. 


Hydrostatic ——" 
ure, 


resistance. Fahr 


age } Z | 

Propor- Rise in Same in 
: — Diffusate in|} Previous 
tion millimeter | grammes of 


of salt. | degrees. water. 


| 
om | | 
| 
| 


| grammes. | maceration. 


° 


cr 
3 pa 
| : 6 

| 


per cent. 
68 
68 
68 


2 i9% 236 0548 
10 395 2s 2-897 
ai 0 0508 | 3:045— 


| 
2 0514 | 
| 
coe ee 


The fluid was removed from the water-jar at the expiration of the 
third hour, and replaced by distilled water to prevent the reaction of 
that portion of the salt which had already reached the jar upon the 
progress of diffusion from the osmometer, both in the preceding and - 
the following series of experiments. 


TasLe XI1V.—Carbonate of Potash in Osmometer D of double 
membrane for five hours. 


IIT. oe vu. 


Propor- | Rise in Some in | Diftusate in | Previous Hydrostatic ong 
> 


tion | millimeter | grammes of ammes, |maceration.| resistance. 

of salt. | degrees. water. er | Fahr. 
| 

| | day. min. d 
449 21883 | 0324 | 1 16 66 
484 23°621 0400 | ] 16 68 
619 30°178 2°764 | ] 16 68 
595 28°993 37150 | 1 12 68 


In the double membrane, the average osmose of the 2 per cent. 
solution is reduced to 466 ms., from 665 ms. in the single membrane. 
The change is similar in the 10 per cent. solution, namely a reduction 
to 607 from 896 ms. ; a reduction of nearly one- ‘third of the osmose 
in the double membrane for both proportions of salt. 

The difference of the diffusates is much less marked; for they 
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may be said to be the same for the 10 per cent. solutions, namely 
2-966 grms. in the single, and 2-957 grms. in the double membrane ; 
and for the 2 per cent. solution 0°531 grm. in the single, and 0°326 
grm. in the double membrane. The diffusion of carbonate of potash, 
as seen here in membrane, will be found to correspond well with that 
of chloride of sodium (Table VII.), as the diffusion of the same two 
salts in open vessels is known to present a near approach to equality. 
The great osmose or current of fluid inwards might be supposed to 
diminish the outward movement of the salt under diffusion by washing 
back the salt into the osmometer. But the diffusates of the 10 per 
cent. solutions appear to have suffered no remarkable reduction from 
that or any other cause. The diffusate of carbonate of potash, which 
usually passes through membrane, appears, however, to be low. In 
the | per cent. solution, formerly referred to, it was 0°195 grm. In 
the series of observations likewise already referred to, the diffusate of 
carbonate was also low, but remarkably uniform, namely 0-018 grm. 
for 0-1 per cent. solution, 0'092 grm. for 0°5 per cent. solution, and 
0:196 grm. for the 1 per cent. solution. 

But these determinations were all made by the alkalimetrical 
method, and when in subsequent observations the potash was also 
determined by weighing it as sulphate, the proportion of diffusate was 
found sensibly increased. It hence appears that carbonate of potash 
acts chemically upon the membrane, and that a portion of the alkali 
diffuses out in a neutralised state. Thus in five successive experiments 
with the 1 per cent. solution, in fresh double membrane, the diffusates 
by the alkalimetrical method were 0°208, 0°254, 0°264, 0°215, and 
0°189 grm. carbonate of potash ; while the actual quantity of alkeli 
found by direct analysis corresponded in the last four observations to 
0°318, 0°353, 0°287, and 0°242 grm. The quantity of carbonate of 
potash which has suffered change in passing through the membrane 
is 0'064, 0-089, 0°072, and 0°053 grm. in these four experiments 
respectively. 

The diffusates of carbonate of potash, increased by those quantities, 
approach too closely to those of chloride of sodium to warrant the 
supposition of any peculiar repression by membrane of the diffusion of 
carbonate of potash, which otherwise appeared probable. 

The observations last commented upon belong to a number under- 
taken with the view of ascertaining three points of interest, which 
may excuse a fuller statement of the experiments. These points were, 
first, the influence upon osmose of the air dissolved in solutions of 
carbonate of potash, which might be supposed to take a part in 
the chemical action of the membrane ; secondly, the effect of frequent 
repetition of the experiment in exhausting the osmotic activity of 
membrane ; and, thirdly, the relation in osmose of an alkaline carbo- 
nate and phosphate. 
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TaBLe X V.—Solutions in Osmometer L of double membrane for 


five hours. 
Rise in T 
Salt in osmometer. millimeter | ,~°™ DO 
Ditties. ture, Fahr. 
grees. 

| ° 
Carbonate of potash, 1 percent... . ..... 439 | 63 
Same, deprived of air by boiling . . . . ... . 376 | 64 
Same, deprived of air by Dee Poe ye EPS 853 | 65 
Sense gomstion, unbolled .. . .-. «© + ss 825 | 63 
Same solution, unboiled. . . .....426-. 268 | 56 
Phosphate of soda (2NaO HOPO,) 1 percent. . . . 176 | 55 
Same See 6 ew 194 | 58 
Sume, O°] percent. . .... . 196 56 
Same, O°l percent. . . ... . 190 | d8 
Carbonate of potash, 0'l percent. . . . ... . 176 57 
Same, O'l percent. . . ... . 227 65 
Same, l percent. ...... 298 | 58 
Same, l percent. . ...s. . 335 64 
Game, il percent. .... . 312 62 


It will be remarked that the highest osmose (439 ms.) is obtained 
in the first experiment, and that the osmose falls off pretty regu- 
larly to the fifth experiment (268 ms.) The change in the aération 
of the solution in the second and third experiments cannot be said to 
interfere with this progression. The influence of free oxygen on the 
membrane is not therefore indicated as a cause of osmose. It may be 
added, that the converse experiment of depriving the fluid of the 
water-jar of air by boiling, led also to a negative result. It will be 
remembered, further, that the osmose of oxalic acid was not interfered 
with by an addition of sulphurous acid, which was likely to counteract 
the action of oxygen, if such an action existed in osmose. 

When phosphate of soda is substituted for carbonate of potash, both 
1 per cent., the osmose declines from 268 to 176 ms. The phosphate 
of soda being repeated, the osmose rises a little, namely to 194 ms. 
The one-tenth per cent. solution of the same salt which follows, main- 
tains here the considerable osmose of 196 and 190 ms. On return- 
ing again to the application of carbonate of potash in the instrument, 
the osmose gradually rises and regains 335 ms. for the 1 per cent. so- 
lution of that salt. 

From these repetitions of osmose it may be inferred, that whatever 
be the nature of the chemical action on membrane which prompts os- 
mose, that action is by no means of a rapidly exhaustible character. 

It may be added, with regard to the osmotic action of extremely 
dilute solutions of carbonate of potash, that the osmose is lowered 
rapidly in proportions below one-tenth of a per cent. of that salt. 
The osmose of 0:01 per cent. of carbonate of potash, in double mem- 
brane, amounted only to 19, 23, and 17 ms. in three successive experi- 
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ments. The osmotic action of carbonate of potash must, therefore, 
be inferior to that of hydrate of potash in the extreme degrees of 
dilution. 

In the experiments of the preceding series, the influence of a salt 
often appears not to terminate with its presence in the osmometer, but 
to extend to following experiments made with other salts, or made with 
different proportions of the original salt. If this arises from portions 
of the first salt remaining in the membrane, they must be portions 
which are not easily washed out. The substance of membrane may 
possibly have an attraction for highly osmotic salts, capable of with- 
drawing small quantities from solution. When the membrane, how- 
ever, is removed from the osmometer, after such experiments as are 
referred to, slightly washed and then incinerated, only minute traces 
of the salt last used are commonly discovered ; if, indeed, the salt has 
not entirely disappeared. 

Phosphate and Carbonate of Soda.—The osmose of the carbonate 
of soda appears to be quite similar to that of carbonate of potash. A 
considerable amount of information respecting the two soda-salts 
named is conveyed in thefollowing series of experiments, which include s 
also observations on the serum of ox-blood. 


Tas_e XVI.— Solutions in Osmometer F of double membrane 
for five hours. 


Rise in 
Salt in osmometer. | | millimeter 
degrees, 


Tempera- 
ture, Fahr. 


Phosphate of soda, 1 percent... . a er ae 382 
> a a eS $11 

Game,@l percent. . . . 2. 2. + 2 6+ © we © «| 205 

Same, 0'l percent. . a. oo ee 218 
Carbonate of soda, 0°1 per Mees na > G4 204 =| 
Ah i ee ee eee 

Same, |.  . Se a 50 57 
Game, @Ol percent. . . . - 1. se ee ss sy, 65 
Dd Sa a a a aa 306 58 
Same, l percent. . . ay Ue ee ae 837 64 
Phosphate of soda, 1 per Stace teed parton 193 | 62 
Same, 1 percent. . ee ee ae ee ee ee 186 | 61 
Serum of ox-blood, undiluted > 2 2) 1 ll, 39 59 
Same .. , ee 84 61 
Same, diluted with equal vol. ofwatr. .... .| 31 61 


The phosphate and carbonate of soda, when alternated in the same 
osmometer, show considerable steadiness in their respective rates of 
osmose. 

The inferior osmotic quality of serum is remarkable, considering 
the alkalinity of that fluid. The loss of osmose in serum is due, I 


ee ee 
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believe, to the presence of chloride of sodium. The latter substance 
possesses an extraordinary power of reducing the osmose of alkaline 
salts, which was observed in a variety of circumstances, but which it 
will be sufficient to illustrate by the following series of experiments in 
an albumen osmometer. 


TasLE X ViI.—Solutions in Osmometer N of albuminated calico 
for five hours. 


 yperee ? ' Bs 

| Rise in | Diffusate |Same, by Previous| Hydro- |'Tempera- 
Salt in osmometer. imillimeter|in grammes} alkalime- macera- static | ture, 
degrees. byanalysis.| try. tion. resistance.) Fahr. 


Carbonate of soda, 1 percent. 

Same, 1 per cent. . 

Same, 2 per cent. . 

Same, 4 per cent. . 

Same, 10 per cent. 

Same, 10 per cent. 

Same, | per cent. . 

Same, | per cent. . 

Same, 0°1 per cent. 

Same, 0°1 per cent. 

Carbonate of soda, 0:1 per) 
cent. + chloride of soda, 
1 percent... 

Same + same . 


Chloride of sodium, ] percent. 


Same, | per cent. 
Carbonate of soda, 1 per) 
cent. + chloride of soda, > 
1 per cent. . SY 
Same + same . 
Carbonate of soda, Lper cent. 
Same, 1 per cent. ‘ 
Same, 0°1 per cent. . . 
Same, O0°1 per cent. . 


139 
150 
141 
145 
204 
163 
138 
186 
188 
179 


32 


or) m 2% co 
o o 


> or cr 
=") 


el 
OD 
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0-092 
0°106 
0°242 
1°450 
1°340 
0°147 
0°156 
0°005 


days. 


eee ee et 


w 


min. 


3 
6 
6 


58 


The osmose of the 0-1 per cent. solution of carbonate of soda is 


lowered, by the addition of 1 per cent. chloride of sodium, from 179 
ms. to 32 ms. The osmose of 1 per cent. carbonate of soda, with the 
addition of an equal proportion of chloride of sodium, is 56 ms., and 
of 1 per cent. carbonate of soda alone, immediately following, 157 ms. 
The osmose of these mixtures appears to be assimilated to that of 
chloride of sodium itself, which comes out as 18 and 25 ms. in the 
same series of observations. 

The rise of an alkaline liquid in the osmometer appears to be equally 
repressed by chloride of sodium, placed outside or dissolved in the fluid 
of the water-jar. 

In illustration of this statement, I may adduce a short series of 


coro 
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observations made with fresh ox-bladder, having its thickness unre- 
duced, which further show that the repressing power that appears in 
the chloride of sodium does not extend to two other substances, alcohol 
and sugar. 


TasLeE XVIII.—Solutionsin Osmometer P of ox-bladder for five 


hours. 
Rise in 
Salt in osmometer. millimeter 
degrees. 
Carbonate of potash, 0°25 percent... . .....4.4.-. 76 
Same, 0°25 percent. . . 96 
Carbonate of potash, 1 per cent., against alcohol, 1 per cent., in | jar 108 
Same, | per cent., against sugar, 1 percent.,injar . . : 104 
Same, 1 per cent., against chloride of sodium, L per cent., in 1 jar ; 18 
Same, | per cent., against pure water in jar . . ° 114 
Same, 1 per cent., against chloride of sodium, 1 per cent., in 1 jar ; 18 
Carbonate of potash, 1 per cent. + chloride of sodium, 1 a cent., 
against water in jar . 64 
Carbonate of potash, 1 per cent., alone, ‘against pure water in jar 134 
ce teh a a ee eee ee 114 


Now another neutral salt, sulphate of potash, will be found to have 
the reverse effect upon the osmose of an alkaline carbonate, support- 
ing and promoting the latter. Such results show how far we still 
are from a clear comprehension of the agencies at work in membra- 
nous osmose. Another property of chloride of sodium, equally singular, 
is, that the association of this salt (by itself so indifferent) with small 
proportions of hydrochloric acid, such as one-tenth per cent., deter- 
mines a positive osmose in membrane, which is sometimes very 
considerable. 

The osmotic action of the albuminated calico of Table XVII. is 
moderate in amount, but remarkably uniform. The small tenth per 
cent. solution assumes a pre-eminence in activity which is very curious. 
It was often observed in the inquiry, that the small proportions of 
active salts were more favoured in albuminated calico than in mem- 
brane; may it not thence be inferred that itis in the albumen plate 
that the chemical agency operates to most advantage ? 

Taking the mean diffusates of chloride of sodium and carbonate of 
soda from the lower part of the same Table, we have 0°354 chloride 
of sodium against 0°201 carbonate of soda, or 1 of the former to 
0°568 of the latter. The diffusates of the same two salts, in open 
vessels, were more nearly in the proportion of 1 to 0°7. The compa- 
rative diffusion of carbonate of soda appears to be rather repressed 
than promoted by the septum. 

The neutralisation of a portion of the alkaline salt during the os- 
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motic process is again indicated. The portion of carbonate of soda 
thus lost in the 1 per cent. solution appears to diminish on repetition 
of the experiment. At the head of the Table, the loss in two experi- 
ments is 0065 and 0:050 grm. ; lower down, 0-069 and 0°042 grm. ; 
and near the bottom of the Table, 0-026 and 0-027 grm. The loss 
with the 10 per cent. solution is 0°110 and 0:092 grm., or not more 
than double the loss in the preceding 1 per cent. solutions of carbo- 
nate of soda. 

Sulphates of Potash and Soda.—The sulphate of potash was made 
the subject of frequent experiment, with the view of obtaining light 
on the nature of osmose, at the commencement of the inquiry. But 
it is not well fitted for such a purpose, its action in the osmometer 
proving at first of a most perplexing character. With thick ox-bladder, 
sulphate of potash, dissolved in the proportion of 1 per cent., usually 
exhibited considerable osmose ; that is, about one-half of the osmose 
of carbonate of potash in similar circumstances. The osmose of the 
sulphate had, however, a peculiar disposition to increase in successive 
repetitions of the experiment with the same membrane. The osmose 
of this salt might also be doubled by allowing bladder in substance to 
macerate for some time in the solution before the osmotic experiment : 
soluble matter from the membrane manifestly influenced the result 
considerably in all experiments with sulphate of potash. 

When the removal was effected of the muscular coat of bladder, the 
chief source of its soluble matter, the osmose of the salt in question 
fell greatly in amount instead of rising, like that of the carbonate of 
potash. 

In the prepared membrane sulphate of potash presented a small 
moderate osmose, like chloride of sodium. But the salt must be ex- 
actly neutral to test-paper, and the membrane also free from foreign 
saline matter, otherwise very different results are obtained. In a 
double membrane, 1 per cent. of the neutral sulphate gave 21 and 
20 ms.; but the same solution, made alkaline by the addition of no 
more than one ten-thousandth part (0°01 per cent.) of carbonate of 
potash, started up to 101 and 167 ms., a much greater osmose than 
the proportion of carbonate of potash present gave afterwards by 
itself in the same membrane, namely, 19, 23 and 17 ms. The influ- 
ence of the alkali is so persistent, that the membrane, macerated in 
water fora night after the last experiments, still gave 65 ms. with 1 
per cent. of pure sulphate of potash. 

The osmotic activity of sulphate of soda is equally excited by a 
trace of alkali, and both sulphates exhibit the same character in albu- 
men as well as in membrane. This remarkable result of the combined 
action of the two salts is so likely to elucidate the chemical actions 
prevailing in osmose, that a fuller series of illustrative experiments 
x | be recorded. The septum was of double calico, well albuminated, 
and presented a good resistance to hydrostatic pressure. 
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Tasie XIX.—Solutions in Osmometer Q of albuminated calico 
for five hours. 


| Rise in | 'Tempera- 
Salt in osmometer. millimeter, ture, 
degrees. | Fahr. 


° 


Sulphate of potash, I percent... . . . siya, cecite { 53 
.. Saar ee ee ee ee ee Bee 57 
Sulphate of potash, 1 per cent. + carbonate of potash, | 
ceoad <n ce... SE ae Soa ae eee ee Le ¢ 62 
cp &.... an aoe es Cae es eos 96 
ee ae ee a eee Tors 61 
Same + carbonate of potash, 0°l percent... . . . . ./ 2 61 
ce ee ee em cs ee kN j 59 
Carbonate of potash, 0°1 percent., alone . .... . f 57 
Carbonate of potash, 0-1 percent.,alone . . .. ..)| = 9 57 
Sulphate of soda, | per cent. + carbonate of potash, 0°1 
per cent. a 8. ele eh osiee: Mer pee 
Same+eame ......e... 
Same + carbonate of soda, 0°1 per cent. 
Carbonate of soda, 0 1 per cent., alone 
Same. 


The influence of the two alkaline carbonates in giving a high osmose 
to the sulphates, appears to be pretty nearly equal. The primary 
source of the great osmose may prove to be the action on membrane 
of the alkaline carbonates, which is promoted in some way by the 
presence of sulphate of potash, as it is retarded by the presence of 
chloride of sodium. 

On the other hand, the moderate amount of osmose which appears 
to be proper to these sulphates is completely negatived by the most 
minute addition of a strong acid. Thus, 1 per cent. of sulphate of 
potash, with the addition of one ten-thousandth part (0°01 per cent.) 
of hydrochloric acid, had its osmose reduced, in the first experiment 
to 8 ms., and in the second experiment to —5 ms., tle osmose be- 
coming actually negative. 

On one occasion, a specimen of well-crystallised sulphate of potash 
gave, when dissolved, a still more sensible negative osmose, namely 
—28 ms. On applying litmus to the solution, it was found to possess 
an acid reaction. But the addition of 0-01 per cent. carbonate of 
potash was sufficient to change the acid into an alkaline reaction, and 
to give rise to a positive osmose, amounting to 54 ms. 

It occurred to me to macerate a fresh membrane in water, contain- 
ing one-thousandth part (0-1 per cent.) of hydrochloric acid, for two 
days, before applying the membrane to the osmometer, and then to 
wash the membrane with distilled water till all acid reaction disappeared. 
With 1 per cent. of neutral sulphate of potash, this membrane gave 
in succession 17, 42, 35, and 62 ms.; with sulphate of soda, 1 per 
cent., following, 39, 25, and 25 ms. ; and with sulphate of zine (anhy- 
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drous), 1 per cent., after the last salt, 14 and 21 ms. These last 
results show a certain degree of unsteadiness in the osmose of the 
alkaline sulphates, probably arising from the osmose of these salts 
depending so much upon adventitious circumstances. The diffusates 
were carefully weighed, first when fully dried, at 212°, and again when 
ignited. The difference in the weighings arose from the presence of 
organic matter dissolved out of the membrane, of which it gives the 
quantity probably somewhat exaggerated. 

First diffusate,  0°328 grm. sulphate potash. 

Second diffusate, 0°362 grm. sulphate potash, 0-019 organic matter. 
Third diffusate, 0°351 grm. sulphate potash, 0-031 organic matter. 
Fourth diffusate, 0°366 grm. sulphate potash, 0-025 organic matter. 
Fifth diffusate,  0°356 grm. sulphate soda, 0°011 organic matter. 
Sixth diffusate, | 0°339 grm. sulphate soda, 0-019 organic matter. 
Seventh diffusate, 0°334 grm. sulphate soda, 0-009 organic matter. 
Kighth diffusate, 0°239 grm. sulphate zine. 

Ninth diffusate, 0°260 grm. sulphate zine. 

The diffusates of the two alkaline sulphates are remarkably uniform, 
the diffusate of sulphate of soda falling a little under that of sulphate 
of potash, but. not so muchas in open vessels. The diffusate of sul- 
phate of zinc is still smaller, but relatively too high, as it should not 
much exceed one-half of that of sulphate of potash, judging from the 
diffusion of these salts in the absence of membrane. The organic 
matter accompanying the salt falls off in quantity in successive experi- 
ments, but continued to exist to the last, although it was not deter- 
mined in the experiments with sulphate of vine. The diameter of 
the dise of membrane was 123 millimeters, and its original weight, 
air-dried, 0°559 grm. 

Oxalate of Potash, Chromate and Bichromate of Potash.—The 
only property of sulphate of potash which seems to be connected with 
the positive osmose of that salt, is its bibasicity as a sulphate. The 
alkaline character promotes positive osmose, and this character appears 
to be a distinction of polybasic salts. The common tribasic phcsphate 
of soda is strongly alkaline to test-paper, and the bibasic pyro- 
phosphate of soda enjoys the same property in a still higher degree. 
The sulphates of potash and soda are certainly neutral to test- -paper, 
but they may be looked upon as potentially alkaline from the easy 
severation of the second equivalent of fixed base and its replacement 
by water, witnessed in all bibasic salts. In monobasic salts, on the 
contrary, a proclivity to the acid character may be suspected. Thus, 
although the chloride of potassium and nitrate of potash appear as 
neutral to test- -paper as the sulphate of potash is, yet the chlorides and 
nitrates of the magnesian bases are more decidedly acid than their 
sulphates. It is just possible then, on this view, that the osmotic infe- 
riority of chloride of sodium, and the power of that salt to counteract 
the positive osmose of car bonate of potash, may be exhibitions of acid 
character belcnging to the former salt. The observations of the rise 
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in the osmometer of chloride of sodium, and also of the chlorides of 
barium and calcium, previously described, also have the appearance of 
being the effect of diffusion, modified by a slight chemical osmose of a 
negative character proper to these salts. 

The polybasic constitution of oxalate of potash is well marked, and 
its positive osmose will be found below to be considerable, although 
the specimen of salt employed was strictly neutral to test-paper. 

This salt also, like sulphate of potash, is shown not to counteract 
the high positive osmose of an alkaline carbonate. 

The chromate of potash, although carefully purified by crystallisa- 
tion, retained a slight alkaline reaction. On this account small addi- 
tions were made to it of bichromate of potash in some experiments, 
but without materially diminishing the very sensible positive osmose 
of the former salt. A neutral chromate has of course the same bibasic 
character as a sulphate. 


TaBLE XX.—Oxalate and Chromate of Potash in Osmometer F 
of double membrane for five hours. 


Rise in Diffusate , Previous| Hydro- | Tempera- 
Solution of salt. \miliimeter in _| macera- | static | ture, 
| degrees. grammes.) tion. /resistance, ahr. 


| . 
| days. Luin. 


1 per cent. oxalate of potash . 164 | ee 8 
NS of so Oe a | 153 | | 10 
01 per cent. oxalate of potash 
Same . oe ee ae ee ee 
1 per cent. oxalate of potash + 0°71 | 
per cent. carbonate of potash . . | 
Same+same....... «| 
0'1 per cent. carbonate of potash. | 
Same . ‘ae ee ee ee 
1 per cent. oxalate of potash + 01 
per cent. carbonate of potash . . | 
Seme-+-came........ «| 
1 per cent. bichromate of potash 
Same. ee er ae ee 
] per cent. chromate of potash 
Same... | 
} 
| 


1 per cent. chromate of potash = 0°1 
bichromate of potash , 
Same. ee 


The average rise for the 1 per cent. solution of each of the salts 
placed in the osmometer in a pure state is, bichromate of potash 21°5 
ms., chromate of potash 107°5 ms., and oxalate of potash 158°5 ms. 
The average diffusate for the chromate of potash is 0°3165 grm., and 
for the bichromate of potash 0°2855 grm. 

Like solutions were submitted to osmose at the same time in a sep- 
tum of albumen for the sake of comparison with the preceding mem- 
brane osmometer. 
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Taste XXI.—Oxalate and Chromates of Potash in Osmometer 
K of albuminated calico. 


Rise in | Diffusate| Previous | Hydro- | Tempera- 
Solution of salt. millimeter in macera- static ture, 
| degrees. grammes.| tion. |resistance.| Fahr. 


| days. 
1 per cent. oxalate of potash. . . 195 | 1 
ear Sree 173 
0°1 per cent. oxalate of potash . . 91 
ale Bak a ie BP ae lS 100 
1 per cent. oxalate of potash + 0-1 

per cent. carbonate of potash . . 16] 
ee ae re ae ee 211 
0°1 per cent. carbonate of potash . 109 
ee fee Se eke | 120 
1 per cent. oxalate of potash + 0°1 

per cent. carbonate of potash . . 195 
eS ne 188 — 
1 per cent. bichromate of potash 36 0°244 
ee 6s ek ks 84 -— 
1 per cent. chromate of potash . . | = 129 0-2 
. rae a oe 02 
1 per cent. chromate of potash + 0:1 | 

per cent. bichromate of potash . 95 0°251 
Sar er i 0°320 


— — 


15 
li 


55 
15 54 
10 56 
10 62 
10 58 


A€ 
De 


mew — I 


“ € 
oo Ee 


10 57 
10 60 


mem wo 


The average rise for the 1 per cent. solution of each of the salts 
is, for bichromate of potash 35 ms., for chromate of potash 126 ms., 
and for oxalate of potash 184 ms., all a little higher than in the previous 
membrane osmometer. The diffusate is lower than before, probably 
owing to the less permeability of the albuminous septum, the weight 
of chromate of potash diffused being 0°2475 gramme, and of bichro- 
mate of potash 0°244 gramme. 

The two chromates have been found to possess nearly equal diffusi- 
bility in open vessels, and to correspond closely in that property with 
sulphate of potash. The oxalate of potash exhibits a considerable 
osmose when present in the small proportion of one-thousandth part 
(0-1 per cent.), namely 91 ms. in membrane and 95°5 ms. in albumen. 
This is the surest indication of considerable osmotic capacity. Bin- 
oxalate of potash and free oxalic acid are both remarkable for high 
negative osmose. 

Barium, Strontium, Calcium, Magnesium.—The salts of these 
metals never appear capable of producing strong positive osmose when 
dissolved in a proportion of less than 1 per cent. On the contrary, 
some of the salts of this class, particularly the nitrates, exhibit a ten- 
dency to negative osmose. 

Hydrate of Baryta gave a small positive osmose for minute pro- 
portions of salt, which disappeared as the proportion of salt was in- 
creased, exhibiting an analogy in this respect to hydrate of potash. 
The results for hydrate of baryta in double membrane were 6, 4, 1, 
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and 1 degrees of osmose for the 0°], 0°25, and 0°5 per cent. solutions. 
In albumen the same solutions gave 0, —8, —23, and —17 ms.; 
and the | per cent. solution gave —25 ms. 

Hydrate of Lime exhibited similar characters to the last base. 
Undiluted lime-water gave in double membrane —20 ms. and —1 m.; 
while the same, diluted with four volumes of water, gave a positive 
osmose of 31 and 18 ms. In albumen the undiluted lime-water gave 
—48 and —30 ms. ; the same, diluted with four volumes of water, 
gave 0 m. and | m. 

Chioride of Strontium, 1 per cent., gave in double membrane 19, 
27, and 26 ms.; following chloride of barium in the same membrane, 
13 and 21 ms. Nitrate of baryta, in the same membrane, gave 12, 
24, and 29 ms. ; nitrate of strontia, following the latter, 27 and 31 ms. 

Nitrate of Lime in membrane twice gave 19 ms., following chloride 
of calcium with 12 and 20 ms. ; in albumen nitrate of lime gave 2 and 
2 ms. 

The 2 per cent. solution of the same salt in membrane gave only 
6 and 6 ms. in two experiments. 

Chloride of Magnesium gave in membrane —2 ms., and in albumen 
6 ms., both experiments being made with the 1 per cent. solution, 
which is always to be understood when no particular percentage is stated. 

Nitrate of Magnesia gave in membrane —24 and —20 ms. Both 
of these magnesian salts were prepared by saturating the acid with 
excess of magnesia. The tendency of monobasic salts of the magne- 
sian class to chemical osmose of a negative character appears to be 
small in the salts of barium and strontium, to rise in those of calcium, 
and to culminate in the salts of magnesium itself. 

Aluminium.—Nothing is more remarkable than the high positive 
osmose of certain salts of alumina. These salts emulate the alkaline 
carbonates in this respect. ‘The property, too, appears to be charac- 
teristic of the sesquioxide type, and distinguishes the salts of sesqui- 
oxide of iron, sesquioxide of chromium, and the higher oxide of uranium, 
as well as alumina. 

Sulphate of Alumina.—The sulphates of this type do not exhibit 
a high degree of osmose, although they are probably more osmotic 
than the magnesian sulphates asa class. Sulphate of alumina, 1 per 
cent., gave in membrane 57 and 67 ms., and for 0°] per cent. 24 and 
31 ms. ° 

The diffusate was small, amounting in the second observation of 
the | per cent. solution to 0:33 gramme of tersulphate of alumina, 
together with an excess of 0°005 grm. of sulphuric acid, according to 
analysis. 

Chloride of Aluminium, prepared by treating hydrochloric acid with 
an excess of hydrated alumina, was found by analysis to approach very 
nearly to the proportions of the definite compound Al, Cl,. The fol- 
lowing results with that salt were successively obtained in an osmo- 
meter of single membrane :— 


| 
4 


_— 
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With 1 per cent., rise of 540 ms. at 50° Fahr. 
With 1 per cent., rise of 570 ms. at 49° __,, 
With 1 per cent., rise of 450 ms. at 47°, 
With 1 per cent., rise of 635 ms. at 49° __,, 
With U-1 per cent., rise of 510 ms. at 54° __,, 
With 0-1 per cent., rise of 285 ms. at 48° __,, 
With 0-1 per cent., rise of 410 ms. at 56° _,, 

The nuinbers, which are all high, vary considerably among them- 
selves, as often happens when osmose is intense and is observed in a 
single membrane. The temperatures of the water-jar are added in 
these and most other observations recorded, although it was difficult 
to draw any positive conclusion respecting the influence of heat upon 
the osmose of small proportions of salt. With large proportions of 
neutral salts, where diffusibility prevails, the osmose appeared to in- 
crease with the temperature, as does the proportion of salt diffused. 
With respect to the condition of the membrane used above, the first 
experiment was conducted in the membrane freshly dissected, and 
previous to any maceration or washing whatever, with a similar osmotic 
result, it will be observed, as in the later experiments made with the 
membrane after being repeatedly macerated. 

In experiments of diffusing chloride of aluminium in open vessels, 
decomposition of that salt was observed with escape of free hydro- 
chloric acid. The decomposition appeared, however, to affect much less 
of the chloride of aluminium than it does of the acetate of alumina. 

In an albumen osmometer, chloride of aluminium gave an osmose 
of 245, 233, and 229 ms., at 57°, 58°, and 60°, with diffusates of 
0:085, 0°123, and 0-095 gramme of salt, calculated from the quantity 
of chlorine found in the diffusate. 

In the last experiment the solution was coloured with litmus, ap- 
parently without affecting the amount of osmose. 

Acetate of Alumina was prepared by precipitating pure sulphate 
of alumina by means of the acetate of lead. Mr. Crum has shown 
that in this reaction one equivalent of acetic acid becomes free, and 
that the acetate of alumina produced has the form Al,O,+2C,H,O,. 
A specimen of the pure binacetate, prepared by Mr. Crum, ex- 
hibited an equally high osmose as the salt mixed with free acid ob- 
tained by precipitation, which is used below. 


TasLe XXII.—Acetate of Alumina in Osmometer G of double 
membrane for five hours. 


Proportion Feel ad Diffusate in | Previous Hydrostatic —" 
of salt. | degrees. ein. grammes. | maceration.| resistance. | Dake. 
per cent. days. mn, | 4 
1 232 9°728 — 2 ee 
J | 264 11°096 — 3°5 | 65 
01 195 8-208 — 1 3°5 | 64 
O1 | 4180 5472 0°036 2 3 | 66 
01 159 | 6°688 0051 1 8 67 
01 146 | 6152 0-045 2 3 | 67 
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In the second and third experiments of the Table, the solutions 
were coloured distinctly blue, by means of the ordinary sulphate of 
indigo, without interfermg much apparently with the osmose. 

The diffusates, when given, are as binacetate of alumina, and were 
calculated from the alumina found in the water-jar. 

In the last three observations of the one-tenth per cent. solution, 
the diffusate of salt is in proportion to the replacing water as 1 to 152, 
131, and 137. 

In osmometer F of single membrane, acetate of alumina gave a 
diffusate not exceeding one-third or one-fourth of the diffusate from 
sulphate of potash in similar circumstances. Thus, in three observa- 
tions of the aluminous salt, the osmose was 356, 393, and 397 ms., 
with the corresponding diffusates of 0°102, 0°114, and 0:080 gramme 
of binacetate of alumina; while two experiments on sulphate of potash, 
which were intercalated between the second and third of the preceding 
observations, gave diffusates of 0°325 and 0°425 gramme of sulphate 
of potash. 

‘The osmose of acetate of alumina does not appear to be sensibly 
affected by previous experiments made in the same membrane with 
sulphuric acid, but to fall greatly when an equal proportion of sul- 
phate of potash is diffused along with the acetate of alumina. Of the 
following numbers, —4, 8, 7, 237, 7, and 18, the first three and the 
fifth, which are small, are the osmose of 0°] per cent. sulphuric acid 
alone ; the fourth, which is large, that of 1 per cent. of acetate of 
alumina, and the sixth that of 1 per cent. of acetate of alumina 
mixed with 1 per cent. of sulphate of potash, all in the same mem- 
brane. The diffusate of the pure acetate of alumina was 0°087 
gramme, which is low for a 1] per cent. solution, as compared with 
the diffusates from the one-tenth per cent. solutions of sulphuric acid, 
which were 0:039, 0-042, 0°046, and 0°044 gramme of sulphuricacid. 

The addition of an equal weight of chloride of sodium to the 1 
per cent. solution of acetate of alumina, lowered the osmose of the 
latter salt, in osmometer F, from 397 to 267 ms. This is a small 
amount of interference compared with that exercised by the sulphate 
of potash in the same membrane. 

Pure binacetate of alumina was found to be largely decomposed when 
diffused in open vessels, the acetie acid escaping and leaving behind 
the allotropic soluble alumina of Mr. Crum. This last substance is 
remarkable for its low diffusibility ; but this subject will require fur- 
ther discussion on a future occasion. 

Iron. Protosulphate of Iron.—This salt appeared, like sulphate 
of magnesia, to exhibit only the exchange by diffusion of one part of 
salt for five or six parts of water; the rise of fluid in the osmometer 
also increasing pretty uniformly with the proportion of salt. Thus, 
in double membrane of good resistance, 1 per cent. of this salt 
(always supposed anhydrous) gave 21 and 30 ms.; 4 per cent. 60 
and 84 ms., at a temperature between 61° and 64° Fahr. 
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Protochloride of Tron.—This salt separates itself from some other 
magnesian chlorides, and gives rise to a positive chemical osmose, 
which is considerable in amount. ‘l'o learn whether this arose from 
the passage of iron into the higher oxide or not, sulphurous acid and 
hydrosulphunie acid were mixed with the protochloride of iron; but, 
as will be scen below, witheut lessening the osmose. 


Taste XXIII.— One per cent. Solutions of several Magnesian 
Chlorides in Osmometer F of double membrane for five hours. 


Rise in | Hydro- Tempera- 
Salt in osmometer. nillimeter| static ture, 
degrees. resistance. Fahr. 
min. = 
‘Chloride of magnesium . ee ae we ee 59 
De eeeee ow Gt lk le le 48 | 2 61 
ae se wee ee eS Se ee 54 | 2 62 
Chloride of manganese . . . . .... . 24 175 62 
Salih rong: hc ie BOS BOS ve te 34 1d 63 
Ee 160 l 61 
eS oe eo oe ek ee hie 197 1 64 
er ee ot 4 ee ges 4s ae Ss ke 2 65 
Protochloride of iron + 0-1 per cent. sulphurous 
a ae el a eee eee ae 4 62 
Protochloride of iron, saturated withSH. . .| 532 4 64 
Protochloride of iron, alone . . .. .. . 155 4 61 


The osmose of protochloride of iron is large, but singularly unsteady 
in amount, rising from 160 to 435 ms., and falling again to 155 ms. 

In another double membrane, of rather small resistance (1 min.), 
the osmose of the same salt was only 94,91, and 97 ms. Between 
the first and second of these experiments the membrane was washed 
with alcohol and ether, but without changing the character of the 
osmose. In experiments made with this last membrane, the 2 per 
cent. solution of protochloride of iron gave 15] and 157 ms.; and 
the 5 per cent. solution 189 ms. ; or, the osmose did not rise in pro- 
portion to the quantity of salt in solution. 

Nitrate of Sesquioxide of Iron, formed by saturating dilute nitric 
acid by hydrated sesquioxide of iron, gave, in single membrane, the 
high osmose of 322 and 359 ms. for 1 per cent. of salt; and 153, 
followed by 107 ms., for 01 per cent. of salt. The acetate of the 
same oxide gave, when a deep red colour, 207 ms., and when it had 
become nearly colourless, from the spontaneous precipitation of a 
portion of its oxide, 194 ms., or sensibly the same osmose. 

Manganese.—Sulphate of manganese appeared to have no decided 
chemical osmose, giving in double membrane of moderate resistance 
(2 min.), for 1 per cent. of salt, 34, 51, and 50 ms. ; for 4 per cent. 
of salt, 53 and 51 ms., and for 10 per cent. of salt, 57 and 59 ms. 
The low osmose of the larger proportions of this salt is exceptional, and 
would require confirmation. 
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The chloride of manganese has already been shown to be of low 
osmose in membrane (24 and 34 ms. Table XXIII.) ; in albumen the 
same salt gave 13 and 14 ms. 

Cobalt.—The chloride of this metal appeared to possess no decided 
chemical osmose, 1 per cent. giving in double membrane 21 and 27 
ms. ; O°l per cent. 20 and 23 ms., and 1 per cent. again 44 ms. 

Nickel.—The sulphate of oxide of nickel resembled that of magnesia 
and protoxide of iron. In double membrane 1 per cent. gave 12 and 
10 ms.; 4 per cent. 38 and 38 ms.; 10 per cent. 72 and 106 ms. 

The chloride of nickel, however, appeared to have a tendency to 
chemical osmose, like the protochloride of iron, and gave in double 
membrane 52, 89, and 95 ms. 

Zinc.—None of the salts of this metal can be said to exhibit decided 
chemical osmose ; sulphate of zinc giving 34 and 29 ms., nitrate of 
zine 18 and 82 ms., and chloride of zine 48 and 54 ms., all in double 
membrane. 

Cadmium.—The nitrate of cadmium appeared to affect chemical 
osmose; the 1 per cent. solution of this salt giving, in double mem- 
brane, 90, 124, and 137 ms. 

Copper.—Copper appears to possess the capacity for chemical osmose 
in its salts generally, with the exception of the sulphate. But no sul- 
phate appears to be remarkable for osmotic activity. The comparative 
osmose of four salts of copper in the same membrane is given below. 


Ta®BLE XXIV.—Solutions of 1 per cent. of Salts of Copper in 
Osmometer E of double membrane for five hours. 
| 


Rise in | , 
Salt in solution. millimeter ba srw nm = “a 
degrees. : ‘ 
min. 7 
Chloride of copper. . . . ... . 351 | 1 | 60 
Sulphate of copper. . . . . . =. « 48 | 10 | 59 
Nitrate ofcopper . . . . .- «+ « 154 | 10 60 
rere ee ee ee ee 204 12 | 62 
Acetate ofcopper . ....... 148 10 62 
Rs a Re a Te 4S 102 10 63 
_ ee ee ee ee 101} 10 61 


The rate of osmose is general a little deranged on passing from one 
salt to another in the same membrane, and in consequence the second 
or third experiment is always to be preferred to the first made with 
the same salt. The preferable numbers for the osmose of the pre- 
ceding salts would therefore be, sulphate of copper 48 ms., acetate 
102, nitrate 204, and chloride 351. The number for the sulphate, 
however, is probably too high, being raised by the previous chloride. 

The salts of several of the magnesian metal exhibit a much lower 
osmose in albumen than in membrane. In an osmometer of the first 
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description nitrate of copper gave only 22 and 27 ms.; acetate of 
copper 22 and 25 ms., or no more osmose than is obtained from the 
corresponding salts of lime and magnesia. 

Lead.—The salts of this metal are probably equally osmotic with 
those of copper. ‘The nitrate and acetate of lead only were exa- 
mined. The osmose of these two salts obtained in the same mem- 
brane was as follows : 


TasLe XXV.—Solutions of 1 per cent. of Salts of Lead in Osmo- 
meter M of double membrane for five hours. 


Rise in i 
Salt in solution. | millimeter Hydrostatic Temperature 
degrees. resistance. Fahr. 
min. | ° 
2 174 2 64 
heh RR an ee ee en oer ae 211 2 65 
gg se ee ea 197 2 62 
en 100 2 64 
gy Os a 97 2 61 


The numbers which these results appear to authorise, were for acetate 
of lead 97 ms., and for nitrate of lead 204 ms. (mean of 211 and 197 
ms.) The acetate exhibits, as usual, a considerably inferior osmose 
to the nitrate of the same base. 

It appeared desirable to ascertain the osmose of higher proportions 
‘of a salt, which, like the nitrate of lead, exhibits decided osmose 
in the 1 per cent. solution. The first results appearing low, the 
membrane was washed with ether after the third experiment, a 
treatment of the membrane which in this instance sensibly improved 
its osmotic power. 


TaBLe XX VI.—Solutions of Nitrate of Lead in Osmometer K of 
double membrane for five hours. 


| j 
i Rise in a. lan ‘ : F ra 
ovegs _ allies sion eae Diffusate in ee Hydrostatic — 
in solution. | degrees. water. ee, | ie 
per cent. min. . 
1 91 — — | 0 2 61 
1 127 os a ] l 64 
1 125 — ~ ] 1 63 
1 157 _ — | 8 8 63 
] 157 _ — 9 12 63 
2 184 — aa 1 12 63 
2 195 ~ — | i. ie 66 
° 209 = a a ie 66 
5 229 7 -- 1 12 67 
10 | 213 o b invfosn 69 
10° | 280 10°56 3283 S251 16 72 
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These experiments lead to the estimation of the osmose of nitrate 
of lead as follows :—in the 1 per cent. solution an osmose of 157 ms., 
in the 2 per cent. solution 195 ms., in the 5 per cent. solution 229 
ms., and in the 10 per cent. solution 250 ms. This, it is to be observed, 
is but a small increase for the higher proportions of salt. The diffusate 
for the 10 per cent. solution of this salt may be considered of an average 
proportional amount. The replacing water then exceeds the salt 
diffused only about three and a half times. 

It is curious that the hydrostatic resistance of the membrane increases 
so decidedly as the experiments advance, in the osmose of this and 
several other metallic salts, particularly nitrates. It is not to be sup- 
posed, however, that this change has any material influence upon the 
osmose, 

Vranium.—The nitrate of uranium presented a high degree of 
osmose. This result scarcely affects the question of the constitution 
of the metallic oxide present in that salt, as a high osmose is exhibited, 
both by the salts containing an oxide of the type R,O,, and by a 
portion at least of the class of protoxides. Viewed as an aluminous 
salt, the nitre of uranium has a basic composition (Ur, O, NO,), a 
circumstance which suggested the addition of free nitric acid to that 
salt in some experiments. The small proportion of one-tenth per cent. 
of nitric acid will be seen to have a moderate influence, and 1 per cent. 
of nitric acid to have an overpowering influence in reducing the 
extraordinary osmose of this salt. 


Taste XXVII.—Solutions of Nitrate of Uranium in Osmometer M 
of double membrane for five hours. 


Rise in | Diffusate| Previous | Hydro- | Tempera- 

Proportion of salt in solution. millimeter, in macera- static ture, 

| degrees. grammes.} tion. jresistance.| Fahr. 
| days. min. : 
1 per cent. nitrate of uranium | 288 0-078 i 1 60 
1 per cent. nitrate of uranium 458 0-102 3 1 61 
Same + 1 percent. nitric acid 44 | 0°205 1 1 63 
Same + same a ae 70 | 07136 1 3 66 
Same + 0°1 percent.nitricacid 3804 | 0°078 1 8 62 
Same + same. ss «4 -<862 | @166 1 3 61 


The inferior osmose of the first observation in the Table arose from 
the osmose of the early hours of the experiment being less than those 
of the later hours, the osmose for the five hours in succession being 
36, 46, 67, 77, and 63 ms. 

This progression, combined with the additional circumstance to be 
observed, that the diffusate is below the average in the same experiment, 
suggests the idea of an absorbing or retaining power in the membrane 
for the salt, which must first be satisfied before the osmose and diffusion 
can proceed in a regular manner. 

The diffusate is throughout small, like that of an gluminous salt. 
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In an albumen osmometer the osmose of the same salt was incon- 
siderable, namely 49 and 53 ms.; but that osmose was not further 
reduced by the addition of nitric acid. 

Zin.—The protochloride of tin exhibits a high degree of osmose, like 
so many other metallic protochlorides. The | per cent. solution 
gave in double membrane an osmose of 235, 253, 289, and 275 ms. 
The bichloride of tin following immediately in the same membrane 
gave only 27 ms. But the osmose of the bichloride of this metal is 
essentially negative, even when the salt is made as neutral in compo- 
sition as possible. It has been already described. 

Antimony.—The double tartrate of potash and antimony proved 
rather remarkable for low osmose. 

In the first experiment with a double membrane the osmose of the 
salt in question was 38 ms., but the osmose fell in the second and 
third repetitions to 12 and 17 ms. _ The 4 per cent. solution of the 
same salt gave no more than 23 and 7 ms. 

Mercury.—The osmose of the salts of both oxides of this metal is 
always positive, and generally considerable. The osmose appeared to 
be of least amount in the chloride (corrosive sublimate), to increase 
in the protonitrate, and to assume its greatest magnitude in the 
pernitrate. The first salt has a stability in solution which the latter 
two salts do not enjoy. 

Extraordinary osmose is here, therefore, associated with facility of 
decomposition, as in so many other instances. 

The influence of the presence of acids and of chloride of sodium 
upon the osmose of chloride of mercury was tried in the search for 
facts which might throw light on the osmotic process. 

An acid in small proportion appears to favour, rather than otherwise, 
the osmose of chloride of mercury. Chloride of sodium, on the other 
hand, exerts its usual repressing influence upon the process. 


Taste XXVIII.—Solutions of Mercury in Osmometer C of double 


membrane for five hours. 


| ad sake” , 
| Rise in | Previous Hydro- | Tempera- 


Proportion of salt in solution. millimeter} macera- static ture, 

| degrees. | tion. resistance. Fahr. 
days. min. ri 
1 per cent. of chlorideof mercury . . 116 4 4 60 
Ee eee are ee i 3 4 61 
0°1 per cent. of chloride of mercury. 62 | 1 4 63 
SS eee a eee ae 49 1 5 66 

1 per cent. of chloride of mercury + 0°] 

per cent. of hydrochloric acid. . . 163 1 5 62 
Oa te ae 132 1 4 61 
Same + 01 per cent. of nitric acid. . 152 | 3 5 60 
oe oh eeariamae Ge CR Se ae 122 | ] 2 59 
Same + 0°5 percent. of chloride ofsodium 72 ; 2 61 
1 62 


Same + same see bey Soi. atid fe 60 
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Adopting the second experiments as the most trustworthy, we have 
for 1 per cent. of chloride of mercury an osmose of 121 ms., and for 
the same, associated with half its weight of chloride of sodium, 60 ms. 

The osmose of chloride of mercury in albumen was very trifling, 
being only 5 and 9 ms.; chloride of mercury diffused in sensible 
quantity, however, through both the albumen and membrane. 

Protonitrate of mercury gave, in double membrane, an osmose of 232, 
846, and 350 ms.; in albumen much less, namely 47, 63, and 61 ms. 

Pernitrate of mercury gave, in double membrane, 425 and 476 ms. 
for the 1 per cent. solution, and 296 ms. for the one-tenth per cent. 
solution, results which indicate osmotic power of the highest intensity. 

The membrane preserved a considerable action after the last experi- 
ments, although macerated in water for a night, and imparted 
thereafter to a salt nearly neutral to osmose (nitrate of silver), a rise 
of 222 and 166 ms. 

In albumen, pernitrate of mercury again was low, giving 32 and 
54 ms. for 1 per cent. of the salt, and 34 and 46 ms, for the one- 
tenth per cent. solution. 

Silver.—It is interesting to observe how this metal separates itself 
from mercury and the magnesian elements, and takes its place with 
the alkaline metals in the property of osmose, as in other chemical 
characters. Nitrate of silver appeared to possess a moderate positive 
osmose, like a salt of potesh or soda. For the sake of comparison, 
the silver salt was followed by nitrate of soda in the experiments below. 


Taste XXIX.—Solutions in Osmometer G of double membrane 
for five hours. 


; i a a . | | 
Rise in Previous | Hydro- | Tempera- 
Salt in osmometer. \millimeter} macera- static ture, 
| . . 
| degrees. | tion. resistance.| Fahr. 


days. min. “ 

1 1 2 64 
65 
62 
64 
61 
64 


1 per cent. of nitrate of silver | 
Same. oe eae Cat eee ian ki ele 
0°1 per cent. of nitrate of silver . . . | 
Same . ee eee 

1 per cent. of nitrate of soda . 
Same . ; 


1 

1 

1 

2 
—_ L - 


pW ww wW 


| 


The experiments of the table indicate an average osmose of 35 
ms. for ] per cent. of nitrate of silver, and of 4:5 ms. for the same 
proportion of nitrate of soda. A considerable diffusate of silver 
appeared in all the experiments with the salt of that metal. 

Gold and Platinum.—The chlorides of these metals have already 
been shown to possess a decided negative osmose, and in that respect to 
rank with acids. 

In concluding this paper I may place together a series of numerical 
results which exhibit the osmose of substances of allclasses. Some of 
these numbers have not been previously reported. 
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Osmose in membrane of 1 per cent. solutions expressed in millimeter 


degrees. 

Oxalic acid . . —148 | Chloride ofzine. . .... 45 
Hydrochloric acid (0° per eent.) — 92 | Chloride ofnickel . . . . . 8&8 
Terchloride of gold . . — 54! Nitrateoflead . . . .. . 204 
Bichloride of tin ‘ — 46 | Nitrateofcadmium .... 137 
Bichloride of platinum — 30 Nitrate of uranium. . . . . 458 
Nitrate of magnesia - . — 22 Nitrateofcopper ... . . 204 
Chloride of magnesium . . — 2 / Chloride ofcopper . . . . . 3851 
Chloride of sodium . . . + 12 | Protochloride oftin  . . . . 289 
Chloride of potassium. . . 18 | Protochloride of iron . . . . 435 
Nitrate ofsoda .... . 14 | Chloride of mercury ... . 121 
Nitrate ofsilver. . . . . 34 | Protonitrate of mereury . . . 350 
Sulphate of potash. . . .21t060 | Pernitrate of mercury . . . 476 
Sulphate of magnesia. . . 14 | Acetate of sesquioxide of iron . 194 
Chloride of calcium .. . 20 | Acetate ofalumina. . . . . 3893 
Chloride of barium. . . . 31 | Chloride of aluminum. . . . 540 
Chloride of strontium. . . 26 | Phosphate ofsoda . . . . . 3il 
Chloride of cobalt . . . . 26 | Carbonate of potash . . . . 439 
Chloride of manganese 34 


It will be observed that acid and alkaline salts are found at opposite 
ends of the series, or, while the acids possess negative osmose, the 
alkaline salts exhibit positive osmose’ in the highest degree. The 
remark will suggest itself, that in osmose water always appears to pass 
to the alkaline side of the membrane ; as water also follows hydrogen 
and the alkali in the electrical endosmose. 

The chemical action must be different on the substance of the 
membrane at its inner and outer surfaces to induce osmose; and 
according to the hypothetical view, which accords best with the 
phenomena, the action on the two sides is not unequal in degree only, 
but also different in kind. It appears as an alkaline action on the 
albuminous substance of the membrane at the inner surface, and as 
an acid action on the same substance at the outer surface. The most 
general empirical conclusion that can be drawn is, that the water 
always accumulates on the alkaline or basic side of the membrane. 

The analogy does not fail even when the osmometer is charged with 
an acid solution and the osmose is negative. The stream is then 
outwards to the water, which is a basic body compared with the acid 
within the membrane. 

The high positive osmose of the salts of the alumina type is 
exceedingly remarkable. The property is common to salts of alumina, 
sesquioxide of iron, sesquioxide of chromium, and the corresponding 
oxide of uranium. Now the property in these salts is small where the 
salt is stable, as in the sulphates, but becomes great where the affinity 
between the acid and base is comparatively weak, as in the chlorides, 
nitrates, and acetates of these bases, salts which can be shown to be 
largely decomposed in the experiment by the action of diffusion. 
Here then, as with the preceding class of osmotic bodies, the osmose 
of the water is towards the basic side of the membrane. 

But the most curious circumstance, with reference to this empirical 
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generalisation, is observed in the magnesian class of salts. The barytic 
subdivision of this class, including all the soluble salts of baryta, 
strontia, and lime, appear to be entirely unosmotic, or they oscillate 
between a small positive and small negative osmose. Such salts are 
neutral in their reaction, and further, have no disposition whatever to 
form subsalts. The salts of the earth, magnesia itself, offer the same 
characters. But in the salts of certain other oxides of the magnesian 
group an intensely osmotic character is déveloped, particularly in the 
salts of copper, protoxide of lead and protoxide of tin, with the excep- 
tion of the soluble sulphates of these bases. Now those named are 
the members of the magnesian class most apt to break up into free 
acid and a basic salt. Like the aluminous salts, therefore, they are 
capable of investing the inner surface of the membrane with basicity, 
the necessary condition of positive osmose. Nitrate of uranium does 
not require to form a subsalt, as it is already constitutionally basic. 
The osmotic peculiarity of metaphosphoric acid, formerly referred to, 
also harmonises with the same view. 

Neutral monobasic salts of the alkaline metals, such as the chlorides 
of potassium and sodium, and the nitrates of potash, soda, and silver, 
which possess a strict and unalterable neutrality, appear to have little 
or no true osmotic action. The salts named, together with the neutral 
magnesian sulphates and certain neutral organic substances, such as 
alcohol and sugar, give occasion, it is true, to an increase in the flud 
of the osmometer, but only to the moderate extent which the exchange 
of diffusion-volumes might be supposed to produce. The comparative 
diffusibility of all these substances is well known, with the exception, 
unfortunately, of that of water itself, which I could only deduce by 
an indirect method in my previous inquiries respecting liquid diffusion. 
As salts generally appeared to diffuse in water four times more 
rapidly than they did in alcohol, the diffusibility of water was then 
assumed as probably four times greater than that of alcohol, and con- 
sequently five or six times greater than that of sugar or sulphate of 
magnesia. Diffusion is thus made to account for the substances last 
named being replaced in the osmometer by five or six times their 
weight of water. This “ diffusion-osmose” appears to follow in its 
amount the proportion of salt in solution, with a certain degree of 
regularity. The “ chemical osmose” of substances, on the other hand, 
is found of high intensity with small quantities of the substance, such 
as 1 per cent. or even 0'1 per cent., and to augment very slowly with 
increased proportions of the substance in solution. 

A small proportion of common salt accompanying carbonate of 
potash has been seen to possess a singular influence in diminishing the 
positive osmose of the last-named alkaline salt; while a- mixture of 
small proportions of common salt and hydrochloric acid exhibits, with 
the membrane in certain conditions, an intense positive osmose which 
neither of these substances possesses individually. 

The bibasic salts of potash, again, such as the sulphate and oxalate, 
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although strictly neutral in reaction, begin to exhibit a positive osmotic 
power, in consequence, it may be supposed, of their resolvability into an 
acid salt and free alkaline base. 

The sulphate of potash, when strictly neutral, has in different mem- 
branes a variable but always moderate positive osmose, an osmose which 
the slightest trace of a strong acid may cause to disappear entirely, or 
even convert into a small negative osmose. 

On the other hand, a minute addition of an alkaline carbonate to 
the sulphate of potash appears to give that salt a positive osmose of a 
high order. It was seen that the mixed salts produce much more 
osmose than the sum of the osmose of the two salts used apart from 
each other. 

It may appear to some that the chemical character which has been 
assigned to osmose takes away from the physiological interest of the 
subject, in so far as the decomposition of the membrane may appear 
to be incompatible with vital conditions, and osmotic movement con- 
fined therefore to dead matter. But such apprehensions are, it is 
believed, groundless, or at all events premature. All parts of living 
structures are allowed to be ina state of incessant change,—of decom- 
pesition and renewal. The decomposition occurring in a living 
membrane, while effecting osmotic propulsion, may possibly therefore 
be of a reparable kind. In other respects chemical osmose appears to 
be an agency particularly well adapted to take part in the animal 
ceconomy. It is seen that osmose is peculiarly excited by dilute saline 
solutions, such as the animal j juices really are, and that the alkaline or 
acid property which these fluids always possess is another most favour- 
able condition for their action on membrane. The natural excitation 
of osmose in the substance of the membranes or ce!l-walls dividing 
such fluids seems therefore almost inevitable. 

In osmose there is, further, a remarkably direct substitution of one 
of the great forces of nature by its equivalent in another force—the 
conversion, as it may be said, of chemical affinity into mechanical 
power. Now, what is more wanted in the theory of animal functions 
than a mechanism for obtaining motive power from chemical decom- 
position as it occurs in the tissues? In minute microscopic cells the 
osmotic movements should attain the highest velocity, being entirely 
dependent upon extent of surface. May it not be hoped, therefore, 
to find in the osmotic injection of fluids the deficient link which 
intervenes between chemical decomposition and muscular contraction ? 

The intervention of the osmotic force is also to be looked for in the 
ascent of the sap of plants. The osmometer of albuminated calico 
appears to typify the vegetable cell ; the ligneous matter of the latter 
being the support of a film or septum of albuminous matter, in which 
the active properties of the cell reside. With a vegetable salt, like 
oxalate of potash above, and pure water below such a septum, an 
upward movement of the lower fluid would necessarily ensue. 
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VII.—Chemical Composition of the Waters of the Metropolis 
during the Autumn and Winter of 1854. 


By Rosert Dunpas Tuomson, M.D., F.R.S. L. & E. 


Tue important bearing of the composition of the waters supplied to 
the inhabitants of the metropolis on the public health, may serve as a 
sufficient apology for the addition of another to the many previous 
investigations which have been instituted on this subject. The valu- 
able report communicated to this Society in 1851, details researches 
which were made under particular circumstances during the winter 
season, and at a time when the diluting influence of recent rain had 
tended to modify the constitution of the metropolitan waters. In the 
present paper it is intended to comprise a summary of an extensive 
series of analyses which were made from the Ist of September, 1854, 
to the beginning of the present year. From these results it is 
apparent that the waters supplied to London possess in many respects 
a fluctuating character, which may tend in some measure to explain 
the antagonistic views that have at different times been entertained 
with regard to their adaptation to domestic purposes. 

In order to determine the composition of the waters as supplied to 
the inhabitants, specimens of water were taken from houses generally 
in which the epidemic had proved fatal, and these were compared, 
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when the object could be conveniently accomplished, with 
obtained from the sources of supply. 


SA ple . 


In the course of the inquiry it was observed that the COM Posy 
of the Chelsea and Southwark Companies’ waters depended so ,,,, 


ou the state of the river under different circumstances, that 


found necessary to examine the Thames at various periods of the 4, 


flow, so as to obtain a basis for the e \planation of remarkable ity 


in different parts of its course at high and low waters, the 


fens 
discrepancies. The following table gives the composition of the , 


\ tuiy} | 
; oa 
samples having been obtained at a point mtermediate betwee othe 


from which the Chelsea and Southwark Companies derive 


supply. The amounts are stated in grains per gallon, convert), 


into degrees of tmpurity.* 


Tasre CF. 
[lich Water. 


Vaushall, Hungerford. Bridge Cire 
Mechanical Impurity Haran ies ae 
Organic Wapurity sia 2s asi 72 
Thorganic impurity y iG Bee | bus 
Total impurity ‘ la i 116s 8B eo | 
Chlorine ’ . 2200 oe SD 200 


Low Water. 


Mechanical impurity : ee liso 4°02 
Organic impurity. bd sao 6 
lnorgame impurity : Id 2304 21°30 


OT 14 {jx's1 5 Bd I be 


In collecting these specimens, care was taken that each series shou)q 


he obtained on the same day, and as nearly as possible at each Joe; dlits 


at the corresponding periods of the tide. 


When this table is compared with that which now follows, th, 
varying composition of the Thames waters, taken from the lowe 
portion of the river’s course, obviously depends on the chemical stat, 


I have proposed, in concurrence with the opinion of some eminent engi 


water-works, to designate pure distilled water by 0, and to express by degre 


valent to grains per gallon the mechanical and soluble matters contained in water 


COMPOSITION OF THE WATERS OF THE METROPOLIS. 99 


of the water in the river as affected by the tidal flow at the period 
when the Company’s engines are in action. 


Tance Il. 
Total Residue in Thames Waters. 


Grains per Imperial Gallon, 
SS See a 
Grand West 
} Lambeth Junction Middlesex Chelsea Southwark 
‘Company, Company Company. Company. Company. 


Iso — — ous — ay feed F) 


a Yoon ; 1:3°:84 biae ag GNF 4X18 
het = 130 
\ ee | ies ISG 117% 
1) ! “ SOG - 

\l , [so . -— — oe a 


According to these data, which are the means of many experiments, 

Southwark and Vauxhall water is more than twice as impure in 
\ugust as in Mareh. These numbers, however, do not convey a 
correct idea of the highest extreme obtained, since in September the 
sater has been found to contam 72°66 grains per gallon on one 
occasion in Walworth. A similar observation applies to the water of 
the Chelsea Company. But it will be observed that the higher 
courees of supply from the river afford the purest water during the 
seasons, and the largest amount of matter in solution during the 


‘ 
\ 


drv 


wet seasons, as the rains bring down the soluble constituents of the 
coil from the agricultural districts, and add to the total amount both 
of earthy and alkaline salts. In the following series, the analyses 
are diy ided inte two groups, Tables ILL. and 1V., the first comprising 
the Thames waters, and the sceond those obtained from other sources, 
The total water supplied to the metropolis by the various companies 
1853, amounted to 60,611,120 gallons, of which 28,638,576 
ms were derived from the Thames. Considerable moditications 
exe Works have been introduced by some of the water companies 

thin a recent period, which have contributed to lnprove the quality 
of the waters. Thus, the Lambeth Company’s water is now obtained 
from Thames Ditton, while important new cuttings have been made 
by the Kust London Company, so us to avoid the influence of cone 
As the object im view in making the present 


VV 
\\ 


tammnating sewacc, 
uvestigation, was to determine the nature of the water as used in the 
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several localities from which the samples were taken, the speci, 
were usually collected from the cisterns, if possible, at the time w},.., 
the service-pipe was delivering the supply. This may aceonyt be 
some differences in the amount of carbonate of lime, whieh is y.4) 
known to precipitate to some extent by exposure. 

In all the waters collected during the course of the inquiry, alyyg, 
ance of animal and vegetable life was detected in macchanical suspen sj, 
and although the experiments were in’ some measure In abeysycg 
before the cold weather sct in, remarkable examples were incidents)), 
noticed, during the severest frost, of the persistence of vitality ay 


some of the larger animal forms familiar to those who have iije, 
scopically examined the Southwark water. The fibrine of the feces jy. 
also constantly becn obtained from service-pipes of the Southy sy 


Company,—a fact which has led to further investigation in referene, te 
the presence of other products of animal origin in the Lambeth a), 
Southwark waters, these two waters being derived from the ty, 
extremes of the river, so far as the Thames Companies are invedyed 
The results of these inquiries are included in Table IL., wider 4), 
head of carbonate of ammonia, and under Table V. As the ware, 
from Thames Ditton and from the Thames at Vauxhall were tes.) 
for ammonia on the same day, the difference in the amount of ay). 
monia in favour of Vauxhall water is obviously due to the tnthiene 
of human exerctions. And it would also appear from. experiment. 
on other rivers not subject to the reception of sewage, that the 
Thames Ditton water is supplied with an excess of ammonia die ty 
the influence of different sources of pollution. In a chemical paper 
no attempt to discuss the nature of the organised matter ditfised 
through the waters has been made. ‘The analyses were made tron, 
quantities of the residual ash obtained by evaporation, 
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Composition of Metropolitan Waters. 
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AMMONIA IN THE LAMBETH AND SOUTHWARK COMPANIES’ WATERs, 


As the absolute and relative amount of ammonia present in Water, 
in addition to the quantity of nitric acid, is a question of vital jn. 
portance in regard to the sources of the contaminating influences t, _, 
which waters ave subjected, it seemed desirable to make the experiments 
upon such a scale of magnitude, that minor difficulties occurring oy 
the small scale of operations might be obviated. In the subsequent 
tables, exhibiting the amount of ammonia present in Southwark Water, 
the quantity operated on was always 50 gallons, which were introduced i 
into a copper still, and boiled for a considerable time in order to 
precipitate the carbonate of lime. About 2 gallons of distilled wate, 
were usually drawn off; and were never found alkaline; from which 
it might be inferred that no carbonate of ammonia existed in th, 
water: but the distillation was scarcely protracted sufficiently long to 
decide this question. About half a pint of strong caustic soda \ Was 
then poured into the boiler, and the 2 gallons ‘of distilled water 
returned. When the amount of ammonia present in the water was 
considerable, the distilled fluid gave evidence of an alkaline reaction 
in about two minutes after the addition of the soda, which accounts 
for the facts exhibited in the table, of the largest amount of ammonia 
being found to exist in the second half gallon, as in Nos. 1 and 9, 
When the quantity of ammonia was feeble, as in No. 4, no alkalinity 
was detected till the fourth half gallon was distilled. The rate 
which the ammonia distilled was found to depend, in a great measure, 
on the mode of the application of the heat to the still, the hicher 
the temperature the more rapid being the evolution of fhe ammonia, 
as in Nos. 1 and 2; while in No. 5, the gradual application of the 
heat caused the alkalinity to be appreciable even in the eighteenth 
half-gallon of distilled water. 

The alkalinity was neutralised in all the experiments in the table by 
sulphuric acid diluted to such a degree, that 100 alkalimeter stn 
sures saturated 38°46 of soda, or 21°112 of ammonia. Each 109 
measures, therefore, contained 49-67 parts of sulphuric acid. 


ot emer as 


In 


order to check the numbers determined by the neutralising acid, the 
whole of the fluids, after the addition of a slight excess of acid, were ‘ 
evaporated to dryness, and the residual sulphate of ammonia, freed 
from a small portion of lime with which it was usually contaminated, } 
- dried cautiously in a dry atmosphere and weighed. The controlling | 
| 


auubers thus obtained are exhibited in Table VI. Generally they 
exceed the quantity procured by means of the acid process, because 
several additional gallons which were drawn off, although destitute of 
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apy appreciable alkalinity, were acidified and boiled down to obtain 
their residue, which was added to the rest of the sulphate. The 
Southwark and Vauxhall water was examined on this extensive scale, 
because the operation could be conveniently performed ; but in the 
case of the Lambeth water, as the fluid required to be brought from a 
distance, the distillation was made with 10 gallons; acid was added 
to the distillate until the reaction indicated an excess; the water was 
cautiously evaporated ; and the ammonia determined as platino-sal- 
ammoniac. In the case of the St. Thomas’s Well, the amount distilled 


from was 50 gallons. 


TaBLe V. 


Southwark. 


St. Thomas's 


Measures of Acid. Well. 
sedis 5. II. j Ill. 5¥. | ¥. 
Half- Nov. 30, Dec. 22, January 5, | March 17, | March 17, 
Gallons. 1854. 1854. | 1855. 1855. | 1855. 
Ist 8°5 100 | 60 0-0 8°0 
2d 11S 130 =| 60 0-0 6-0 
3d 6-0 90 | 40 00 | 60 
4th 55 70) 86| | (40 20 «| 50 
5th ~ 55 60 | 40 1 | 40 
fith 5°5 | 40 15 } 3S 
tth 54 50 50 10 35 
Sth — 4°0 5°0 | 1°0 | 30 
9th — 40 | 20 10 | 30 
10th — +0 | 0°0 ! 1:0 | 25 
Lith — 2°) 0-0 0°5 ! 2-0 
12th — — 00 05 2°5 
13th — ~ _- | — 20 
14th ae me at a7 15 
15th — —_ = | ~— 10 6, 
16th — — -_- |_| - 10 
Lith - ~ - | = 0-5 
Isth ” na —) = 05 
48°0 705 8 =86| ) =640°0 10°0 555 
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Amount of Ammonia in Southwark and Lambeth Waters. 


| 


| 


St Tho, 


- } | } W ell 
Nov. 30 Dec. 22, Jan. 5, Mar. 17 Mar. 17 


1854. | 154. | 1855. 


Southwark and Vauxhall Water, and 
St. Thomas's Well :— 
Ammonia (NH,) in 50 gallons, deter- 


| 


mined by an acid - 10134 L484 
Ditto, by evaporation as sulphate . a - 
Ammonia (NH,) ” gale, determined 

by acid 203) °208, 
Ditto, by evaporation as sulphate . -—_i-— 
Carbonate of ammonia = CO, HO), 

per gallon . yb 

Lambeth Water Company :— 

Ammonia, per 10 aa 2290) — 
Ditto, 1 gallon 0229) — 
Carbonate of ammonia, per gallon . “0640; — 


1855. 1855, 

[tee 

S44l ait lets 

come “O75 lie Ni4 
169) O42 -ayy 

— “OD15 "2335 
“A77) LID | -G6y 
te PRE Sin 


SOFTENING PROCESS FOR WATERS, 


Having had an opportunity of witnessing on an extended scale 
at Plumstead, under the management of Mr. Homersham, the 
efficiency of Dr. Clark’s softening process, it may be satisfactory ¢, 
subjoin analyses of two chalk-waters in their natural and softene, 


conditions :— 
Watford. Plumstead. 
et 
| Hard. | Soft. ; Hard. | Sof 
oO tte 1400 | F420 720 
tc matter . 4 | J°42 242 aso 
Site » Pt “480 “680 720 ret 
Alumina and shosphates , J -| °240 120 “340 an 
Carbonate of lime )PRDEE | 520 TOG 400 
Carbonate of magnesia ‘ ; "RIO | 00 i ne 
Sulphate of lime ° . ° ej) Past | °500 SS6t | stg 
Nitrate of lime . s2h | 1dR0 — ate 
Sulphate of potash “69 “969 "2B4 | aN 
Sulphate of soda ‘ . ° — — P25 bas 
Chloride of sodium. ° . | 13 PHAR | BON | hag 
Total . ° . : 2 222520 THVT | BOIT | sean 
Residue by evaporation ~ oe) (9234000 5 80300 30-900 | Tyees 


These data are sufficient, if any were required, to demonstrate that 
practically the softening process is as successful as theory would 


indicate. 
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VIIL.—On Platinised Charcoal. 
By Dr. Joun Stennovuse, LL.D, F.RS, 


Tue lighter kinds of wood charcoal, owing to the nine volumes of 
oxygen gas contained in their pores, possess a considerable power of 
oxidising the greater number of easily alterable gases and vapours. 
The absorbent power of charcoal, however, is comparatively much 
ereater than its capacity for inducing chemical combination. In this 
respect, charcoal presents a remarkable contrast to spongy platinum, 
which, though inferior as an absorbent for some gascous substances,— 
such for instance as ammonia, of which spongy platinum absorbs only 
3¢ yolumes, While charcoal absorbs 90,—is, nevertheless, immensely 
ore effective, both as an oxidiser, and as a promoter of chemical 
combination generally. As it is desirable for some purposes, while. 
retaining the absorbent power of charcoal unimpaired, to increase its 
oxidating influences, it struck me that this important object might be 
easily effected by combining the charcoal with minutely divided 
platinum. In this way, a combination is produced to which I have 
viven the name of platinised charcoal, which possesses the good pro- 
pertics of both of its constituents. In order to platinise charcoal, 
nothing more is necessary than to boil the charcoal, cither in coarse 
powder or in large pieces, in a solution of bichloride of platinum, and 
when the charcoal has become thoroughly impregnated with the 
platinum, which seldom requires more than ten minutes or a quarter 
of an hour, to heat it to redness in a close vessel—a capacious plati- 
num erucible being very well adapted for this purpose. When 150 
erains of chareoal were impregnated with nine grains of platinum, 
hy the process just deseribed, the charcoal was found to have under- 
vone no change in its external appearance, though its properties had 
been very essentially altered. When a few grains of this platinised 
charcoal were passed up into a mixture of dry oxygen and hydrogen 
in the proportions to form water, over mercury, the two gases rapidly 
combined jn the course of a few minutes, precisely in the same way 
as when a clay ball of spongy platinum is employed. When, how- 
ever, a fragment of charcoal containing a considerably larger propor- 
tion of platinum was passed up into a similar gaseous mixture, the 
vases instantly combined with explosive violence, just as if platinum. 
black had been used. If pieces of cold platinised charcoal are held 
ina jet of hydrogen, they speedily become incandescent, and inflame 
the gas. Platinised charcoal, when slightly warmed, likewise rapidly 
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becomes incandescent in a current of coal gas, but the jet of ¢, 


AS Ix 
not inflamed, owing to the very high temperature, a white heat, \),j¢), 


is required for this purpose. 
In the vapour of alcohol or wood-spirit, platinised charcoal beegy, 
"s 


red hot, and continues so till the supply of vapour is exhausted, |, 
the course of a few hours, spirits of wine, in contact with platini,, d 
charcoal and air, is converted into vinegar. I find that two per cons 
of platinum is sufficient to platinise charcoal for most purpose. 
Charcoal containing this small amount of platinum CAUSES A Wit yp 
of oxygen and hydrogen to combine perfectly in about a quarter of «, 
hour, and this is the strength of platinised charcoal that scems 4 
adapted for charcoal disinfectant respirators. Charcoal containiys 
one per cent. of platinum causes a mixture of oxygen and hydrog 
to combine in about two hours ; and charcoal containing the extremely 
minute quantity of } per cent. platinum, produces the same effect j) 
fron 6 to 8 hours. Platinised charcoal seems likely to adi; of 
various useful applications: one of the most obvious of these jx jy, 
excellent adaptability to air-filters and respirators for disinfectant ju. 
poses. It is plain that no easily alterable organic vapours, such a, 
effluvia or miasmata, can remain in contact, even for a few minutes 
with platinised charcoal, without being destroy ed, their carbon be) ing 
converted into carbonic acid and their hydroge n into water. 

Platinised charcoal also seems iikely to prove a highly useful appli. 
cation to malignant ulcers and similar sores, on which | confidently 
expect, from its powerful oxidating properties, that it will act as) 
mild but effective caustic. Perhaps, however, as an application ¢, 
sores, platinised asbestos, cither alone or in combination with platinised 
charcoal, might be found more manageable. In those diseases aly, 
where the internal use of charcoal has been found beneficial, 1 shoujy 
think that platinised charcoal may be advantageously substituted. |), 
Bunsen’s carbon battery also, the employment of platinised chareog| 
may, I think, be advantageously tried. 

It is clear that the amount of platinum im the charcoal may be 
varied almost at pleasure, according to the strength of the platinum 
solution employed in its preparation, and the purposes to which thé 
charcoal is intended to be applied. Almost any form, and even very 
considerable dimensions, may be given to the pl: atinised charcoal, 
circumstances which greatly extend the range of its applications. 
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1X.—On the Preparation of Strontium and Magnesium. 
By A. Marttuiessen, Pu.D. 


Iv my paper on the preparation of calcium, I confirmed Bunsen’s 
statement concerning the action of the density of the current employed 
in the electrolytic decomposition of metallic salts. Since then, in 
ursuing the research further in the Heidelberg Laboratory, I have 
found that the same conditions are necessary for the preparation of 
metallic strontium. = 

The best method, by which pieces weighing half a gramme are 
sometimes obtained, is as follows :—A small crucible, with a porous 
cell, is filled with the anhydrous chloride of strontium mixed with 
some chloride of ammonium, so that the level of the fused chloride 
in the cell is much higher than in the crucible. The negative pole 
placed in the cell consists of a very fine iron wire, wound round a 
thicker one, and then covered with a piece of tobacco-pipe stem, 30 
that only about the one-sixteenth part of an inch appears below ; the 

itive is an iron cylinder placed in the crucible round the cell. It 
is easy to regulate the heat during the experiment, so that a crust 
may form in the cell; the metal will then collect under this crust 
without coming in contact with the sides. I have found this method 
very advantageous also for the preparation of calcium. 

Strontium resembles calcium in colour, being only a shade darker. 
Jt oxidises much more quickly than that metal. The specific gravity 
of the metal obtained from pure chloride of strontium gave in two 
experiments 2°5041 and 2°5796, the mean of which is 2°5418. Its 
atomic volume is 216, being 14 greater than that of calcium. The 
specific gravity of calcium from pure chloride of calcium gave in three 
experiments 15843, 1°5656, and 1-5835, the mean of which is 1°5778. 
The atomic volume is 158. The place of strontium in the electrical 
series, water being used as the exciting liquid, is not the same as has 
hitherto been supposed, but is as follows :— 


+ = 
K Na, Li, Ca, Sr, Mg, &e. 


Strontium burns like calcium, and also acts similarly to it when 
heated in chlorine, oxygen, bromine, or iodine, or on boiling sulphur, 
or when thrown into water or acids. 

I next proceed to describe a method of preparing magnesium with- 
out the necessity of making the anhydrous chloride, out of which 
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Bunsen reduces it.* Instead of the anhydrous chloride, the pre. 
paration of which is so very difficult, it is simpler to use a mixty,, 
of the chlorides of potassium and magnesium in nearly equal p,.. 
portions: viz. three equivalents of chloride of potassium to four op 
chloride of magnesium. The solution of the chloride of magnesium 
can be evaporated almost to dryness and analysed, to find the amouy, 
of anhydrous salt present. After having mixed the two salts in ¢}, 
proper proportions with some chloride of ammonium, the mixty,, 
may be fused and electrolysed by Bunsen’s method, the pocket, 
not being required, as the metal is specifically heavier than the fuseg 
mixture. A very simple and convenient way of reducing the meta] 
especially for the lecture table, is in a common clay tobacco-pipe, oye, 
a Berzelius’ spirit-lamp, the negative pole being an iron wire put y 
the pipe-stem, and the positive being a piece of gas-coke just touching 
the surface of the fused chlorides. 


* Ann. Ch. Pharm. lxxxii. 137. 
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Tae Council have the satisfaction to announce that there is a steady 
increase in the numbers of the Chemical Society. At the last 
Anniversary meeting the number of Fellows was— 


Resident and Non-resident. ‘ ‘ . 247 
Deduct Deaths : a . ‘ . 3 

244 
Add Elected since . r ; , ‘ — 


Present number of Fellows . °. ; . 26) 


The Fellows who have died in the last year are Mr. Richard 
Prosser, of Birmingham; Mr. John Thomas Cooper; and Mr, 
Charles Blachford Mansfield. 


Richard Prosser was an engineer of high original faculties and 
great attainments. He was the inventor of many mechanical improve- 
ments, and among other inventions, of the process of forming pottery 
from dry clay-dust by the application of powerful pressure, a process 
which gave rise to the manufacture of those coloured mosaic tiles 
manufactured by Minton, which have attained so great a celebnty. 
To the exertions of Mr. Prosser, the late reform in the Patent 
Law was mainly owing. At the time of his death he was sedulously 
pursuing a work of importance to the Ordnance Board—an appendix 
to the volume now issuing from the office of Mr. Woodcroft, con- 
taining an account of all the patented inventions on the subject of - 
Gunnery from the earliest periods. He died at the age of 50. _ 


John Thomas Cooper was born at Greenwich, June 29, 1790. 
In early life he studied for the medical profession ; but Chemistry was 
his favourite science, and we find him at 20 years of age delivering 
popular lectures on that subject in Mount Street, Lambeth. He was 
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subsequently appointed Lecturer on Chemistry at the Russell Instity, 
tion, and he was afterwards teacher of the same science at the 
Aldersgate School of Medicine. At one time, Mr. Cooper was th. 
sole manufacturer of Iodine in this country. He was also a yp 
successful preparer of Potassium and Sodium by the process of 
Gay Lussac and Thénard, at atime when those metals were sold 
for ten and twelve guineas the ounce. Among the published resy};, 
of Mr. Cooper’s scientific investigations, we may mention the fo}, 
lowing :—“ On some Combinations of Platinum” (Q. J. S., iii. 119). 
“ Analysis of Zinc Ores” (Q. J. S., ix. 19); An Examination of th, 
Ancient Ruby Glass (Ann. Phil. vii. 105); “Improvements in th. 
Instruments invented hy Dr. Wollaston for ascertaining the Refractin. 
Indices of Bodies” (Mem. of Chem. Soc., April 1843); “On Cate. 
chuic Acid” (Mem. Chem. Soc., Dec. 1843) ; “ On the Baroscope, a, 
Instrument for Measuring Heights” (read before the Royal Societ, 
Feb. 1839). He also discovered the Sesquioxide of Carbon, but fron, 
delay in his investigation, Mr. Scrullas, who also discovered it, haq 
the priority of publication. ae 

In the year 1823, Mr. Cooper received two of the medals of th, 
Society of Arts, for an improved Hydrometer for Saline Solution, 
and for an Apparatus for the Analysis of Animal and Vegetabj, 
Substances (Journ. Soc. Arts, xli.) 

In 1835, he perfected his Oxyhydrogen Microscope, and in cop. 
junction with Mr. Carey, the Optician, produced it for public exhibj. 
tion. He first employed the Canada balsam for mounting microscopic 
objects, an invention of great practical utility. 

He died Sept. 24, 1854, in his 65th year. 


Charles Blachford Mansfield was the son of a clergyman, ang 
was born at Rowner, in Hampshire, in the year 1819. His interes 
in natural science exhibited itself at a very early age in an inten 
fondness for natural history, which he always retained. Ie was edu. 
cated at Winchester School, and at the University of Cambridge, 
Subsequently he placed himself as one of the first pupils at the 
College of Chemistry, under the guidance of Dr. Hofmann. After 
passing through the ordinary training of the College, he undertook 
the investigation of the constituent volatile cils of coal-tar, along 
which he discovered the presence of benzol in considerable quantity, 
He invented and patented a process for obtaining benzol from coal-tar, 
and for producing a new light by charging air with its vapour. His 
researches on this subject appear in Vol. 1 of the Journal of the 
Chemical Society, and in the volume of the Researches of the Chemical 
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College, a8 well as in a pamphlet. The Institute of Civil Engineers 
awarded to him, for them, the Telford premium. 

In the year 1851, he was invited to deliver a course of lectures on 
the Chemistry of the Metals, at the Royal Institution. The earlier 
jectures of this course were remarkable for some broad and original 
generalisations, which were afterwards developed by him in a manu- 
script work unfortunately left unfinished. During the last seven 
years of his life he was much occupied with efforts for the ameliora- 
tion of the condition of the working classes ; and his interest in those 
matters by which science connects itself with social life, may be 
instanced by some striking letters on the subject of the consumption 
of smoke contained in late numbers of the “ Mechanics’ Magazine.” 
Qn his return from a voyage to tropical South America he devoted 
much time to the preparation of a work on the constitution of salts, 
which he completed and placed in a publisher’s hands a few days 
before the accident which put an end to his career. 

He had been officially invited to prepare specimens of the products 
he had extracted from coal tar, for the French Exhibition then about 
to be opened. In carrying out this purpose, the accidental boiling 
over of the naphtha from a small still which he had long been using, 
inflicted injuries on his assistant and set his own clothes on fire. 
The still itself was in flames, and the only chance of preventing them 
from extending to the premises, was in removing the whole apparatus. 
High courage and presence of mind were never wanting to him. He 
seized the still in his hands, and bore it a shect of fire to the door. 
This he was unable to open, and had to escape through the window. 
It was on the 17th of February, the coldest day of the present year ; 
the ground was covered with snow, and he extinguished the flames 
with which he was enveloped by rolling himself upon it. The thought 
of another’s danger now flashed on his mind, and he was with diffi- 
culty hindered from re-entering the building to rescue his assistant by 
a person who had come to his aid. He did not escape, however, 
without complicating his injuries by a violent blow on the head whilst 
passing through a low wicker door leading into the street. With his 
hands burnt almost to the bone, his face and head a mass'of injuries, 
his countenance unrecognisable by his dearest friends, besides slighter 
wounds on the knees and feet, he had to walk a mile, supported by a 
woman, to a cab, and had himself carried to the Middlesex Hospital, 
which he reached almost in state of collapse, from the intensity of the 
cold. There he terminated his life after nine days of lingering agony. 
It would be wrong to estimate the man by what he had actually 
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given to the world. He was cut off at an age, when, with his Varied 
gifts, it would have been easy for him to have completed an ordinary 
life’s work. He had proposed to himself a task so broad tha; th. 
time failed him to do more than lay the foundation for it. How },,,.,.) 
that foundation was, his manuscript works and fragments, whic, see 
mostly preparing for publication, may possibly show to the world, — 


The following are the Fellows and Associates of the Chemical s¢,,,, 
elected since March 30, 1854:— 


April 3, 1854.—A. Kekulé, Ph.D., Reinhold Hoffmann, Ph.D 
Associates. , 
May 1.—Robt. Railton, Esq., University College; Patrick Dugg, 
Belfast, Fellows. - 
May 15.—Ilugo W. Miiller, Ph.D., 110, Bunhill Row; Char),, 
Greville Williams, Esq., 3, Oxford Court, Cannon Sty, 
Associates. 
November 6.—Robert Mortimer Glover, M.D., F.R.S.E., Roy) 
Free Hospital, Gray’s Inn Lane; J. Taylor, Esq., 5, Burehfe), 
Terrace, East India Road; Newton Samuelson, Esq., }} 
Temple Court, Liverpool; Henry M. Noad, Ph.D., Bark 
Place, Bayswater; Robert Hunt, Jun., Esq., Governnyer; 
School of Mines; Isaac Newton Loomis, M.D., of Macao, 
in the State of Georgia, U.S., Fellows. 
Messrs. Henry Buff and Richard Tuson, of St. Buartholo. 
mew’s Hospital, Associates. 

November 20.—Mr. James Taylor, Fellow. 

December 18.—John S. Abel, Esq., Coquimbo, Chili; Charles 
Loudon Bloxam, Esq., King’s College; Chas. W. Heaton, 
Esq., 26, Lime Strect; Fletcher Norton, Esq., 5, Stanhope 
Street, Hampstead Road, Fellows. 

January 15, 1855.—HI. J. Smith, Esq., B.A., Oxford; Mathey 
Warton Johnson, Esq.; Charles Tookey, Esq., 3, Mitre 
Street, Claremont Square, Fellows. 

February 5.—Messrs. Frederick Stohmann and Frederick 
Versmann, of University College, Associates. 

March 5.—John James Bancroft, Esq., Ruthen, North Wales, 
Fellow. 
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The following is the List of Papers read before the Chemical Society 
from March 30, 1854, to March 30, 1855 :— 


April 17, 185 1.—Mr. Frederick Field communicated a paper, 
“Qn the Composition of a Specimen of Atacamite from the 
Provinee of Copiapo, Chili, 

Mav 13.—‘* On the Occurrence of Ozone and Peroxide of Ilydrogen 

‘in the Electrolysis of Sulphuric Acid: by Heinrich 
Meidinger. 

“On the Corrosive Action of Sugar on Tron and other Metals 2” 
by Dr. J. Hl. Gladstone. 

June 19.—“ Preliminary Notice on the Action of Ammonia on the 
Oils aud Fats:” by J. IL. Rowney, Ph.D. 

“On the Action of Lodine on Calomel ?’ by Dr. R. M. Glover. 

«On an unexpected Souree of Nitrobenzol:’ by Arthur H. 
Church. ; 

“Qn the Substitution-compounds obtained by the Action of 
Nitric Acid on Cotton :”? by Edward Ash Hadow. 

November 6.—* On the Analysis of a Surface-Soil from the Desert 

| of Atacama :” by Frederick Field. 

December bL—* On the Preparation of Pure Pyroxylie Spirit :” by 
W. Gould. 

December 18.—“ On the Produce of Barley Sown in Rocks of various 
aves?” by Dr. Daubeny. 

« Notice of further Experiments as to the Reduction of Metallic 
Oxides by Peroxide of Barium :’’ by B.C. Brodie. 

January 15, 1855.—“ On Thermo-Electrie Jomts formed with the 
‘metals Antimony, Bismuth, and Palladium: by Richard 
Adie. 

“ Tnvestigation of the Vegetable Tallow from a Chinese Plant, the 
‘Stillingia Sebifera’” by N.S. Maskelyne, M.A., PGS, 
“On the Absorption ef Chlorme in Water:”” by HH. E. Roscoe, 

B.A. Ped. 

February 5.—On a peculiar Etflorescenee of Chioride of Potassium :” 
ly Robert Warington. 

“Ou the Preparation of the Metals of the Earths hy Electroly sis :? 
by A. Matthiessen, Ph.D. 

Pobruary 192—“On the Thermo-Electrical Currents generated in 
Elements where Bismuth is used to Form the Joimt:” by 
Richard Adie. 


VOL. VIEE--NO,. XXX. I 
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The Society is also indebted to Professor Miller, of King’s C.) 
lege, for an able and interesting discourse, “On the Action, 
Waters on Lead,” delivered at the last Meeting of the Socic+, 


The Council have, during the past year, entered into an arrin,.,, 
ment with the Royal Society, by reason of which the Fellows of ‘| 
Society receive the “ Proceedings of the Royal Society” free of ies 
The Council wish to record their sense of the liberal spirit in Which 
the Royal Society, with a view to the diffusion of scientitie jit.) 
gence, has met their wishes upon this point. ” 

Several valuable additions have been made to the library of the 
Society ; and the Council beg to call to it the attention of Felloy. 4, 
a place of deposit for curious works upon Chemistry, and for pamph. 
lets upon chemical subjects, which, collected, are of great interest, )y; 
separately, are often of little or no value to the possessor. | 


ne i sie 


© eS 


Z 
a 
; 


“‘ONTTCO ‘AM 


“e2opIpay , SNINVK ‘H ‘'D . 
‘laaaTio ye 
*yeui0o punoy puv pourarexy 
- "SS8T “Woueyy TIgg ‘UOpUO'T 
sompeuy, LLAWAOd “A 
12 & Levis 4c Lo 
for st 1 se eeeeereeseseeee qunoo0y Mou 0} pois oouvyeg « “ “ 
0 0 I  [uorngysuy oruyse;{jog jo asdaoqa00q 03 O41 “ . |. 
0 0 OB rte VIO sy) Jo si9quid}_ O73 04 
juoe . sBurposoosg ,, 10 Ayorv0g pefoy 03 o1q “ _ * 
0 FI Il WYTTTITT TL o3upunog 105 401001[00) ou} 04 on “ id Li} 
0og [rt Sayjuug 405 Sunny M 89[48Y) 0} 0331 “ “ « 
oot ite Reicideeataec ccetaddadiess sas cetees cet eng ouraudeyy | 
peorydosonyy 403 souvsy pussojfey oon “ | “ S 
0 LI Z eee eer ee eeseseee * ¢g o0og 403 augtyteg * H 0} ong it “ “ 
2.8: soo 405 Apoquyy pus uoyey OFOpT “ | “SS 
a a get ‘uond: ng Ayawog ystpueaey 07 O731q7 “ » = 
6 Z£ ye ee SBE) 10y uvdwoy sen) [wuaduy 0} 0797 “ “ “ 
il g S ‘OW ‘sdarwyg ‘oleysog ‘yseg 4yeg 10J oud “ “ 6s * FI 1 | eeeeeereesereerene , MONO PY * jo greg jo spoo001g ty “ “ 
= & TS temus suoTjesuMsy 105 0790 44 Lauazy 03 OFR1q7 “ " * S 268: eres {SUT SUUIISLIYLC) OF QniQ S809 943 ‘ 
Il 6L 6B | "eagoy pus vay 10; pus souvpuszyy 410; 0731q7 “ - i Sq pus ‘ggg, sequiaaon 03 Ajot00g [BorSo] 
0 8 91 TRITPTITiTiTITTTTiiiiiiTiirire Tee [eunor 8 Ayu -ouuy a ou} &q su ou} jo orn ouy 10J quey oo «“ “ 
“0g ou Surysyqnd 40} METTTIVG “FT 03 OIG “ "= ‘£4 3 ee. xBy, OLg snutut ‘sposu0g 
0 0 OS " juuanor 8 4ya10g 94} Jo 4071Py "guage aod oaryy, OOLF — puopraig 8,4vaXx ong * °. = 
sv Lroyeg ¢.1va xX oug soy 97,844 Laney op oq “* | “ “ 0 O 9% |"st9qQUIA,, MON UodPIGY, WoIy so0q UOIssIEIpy ‘ 7 
an  ; be ee uoTnys 0 2 992 | \ pmabapeoninni~--yi saan peateoes aours Seshouee * “ "8% WousyL 
“UT oro {Jo,7 04 WuOY s.av9_ 9UG jo OIG “ = | “Scel 
O O ST jamwaqry oy) 03 Lavjey 6 ava x ong jo yuomdvg Aq | ‘gz qouv | FOL Z sot qUNOSY 38¥] wos OCOUVTEE OL | LB Wusyy 
1 i "So8T | Pp? S| "P98 
“~ “ALMLOOS ‘IVOINUANOS AHL HLIM LNOQOOOV NI (UMHASVAULD LLadUuod LuadoUu “4d 


a «= 


this, 


TONE ET 


PROCEEDINGS 


Al THRE 


MEETINGS OF THE CHEMICAL SOCIETY 


April 2, 1855. 
Dr. Warren De ca Ree, Vice-President, in the Chair. 


Specimens of a deposit formed during the preparation of eyty,,, 
of rhubarb were presented by’Mr. George Whipple, accompay), 
by a note, in which the deposit is described as consisting of sevey,) 
undetermined organic substances, together with a considerable pro 
portion of chrysophanic acid. The caustic alkalies dissolve th, 
greater part ‘of the deposit, forming intense crimson solutions, w] 
stain’paper of a crimson colour, are changed to yellow by most acid. 
and yield a crimson lake of great beauty on the addition of alyy, 
Mr. Whipple suggests that this substance may admit of ycfy 
application in the arts. 


Lich 


A paper was read :— 
“On the Chemical Composition of the Waters of the Metropolis 
during the Autumn and Winter of 1854:” by Dr. R. D. Thomson, 


April 16, 1855. 
Dr. W. A. Minver, President, in the Chair. 


The following donations were announced :— 


“Miller’s Elements of Chemistry: from the President. 
“The Literary Gazette :” from the Publishers. 
“ The Proceedings of the Royal Society:” from the Society. 
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Mr. Warington delivered a discourse “On the Maintenance of a 
Permanent Balance between the Animal and Vegetable Kingdoms in 
a Medium of Fresh or Sca Water.”’ 


May 7, 1855. 
Dr. W. A. Minter, President, in the Chair. 


David Gamble, Exsq., and T. N. Keates, Esq., were adinitted 
Fi Jlows of the Society. 
William Gould, Esq., was duly elected a Fellow of the Society. 


The following donations were announced :— 


“The Journal of the Society of Arts :” from the Society. 
‘The Journal of the Photographie Society :” from the Society. 
“The Literary Gazette :” from the Publishers. 
«The Pharmaceutical Journal :” from the Editor. 


Dr. Williamson delivered a’ discourse “On certain Processes 
recently proposed for the Decomposition of Fats by Water at High 
Tempe ratures.”” 


—_-—_—_-—_ —____ 


May 21, 1855. 
Dr. G. D. Lonestarr, Vice-President, in the Chair. 
Dr. Noad was admitted a Fellow of the Sveiety. 


The following donations were announced :— 


* «© The Literary Gazette: from the Publishers. 


« The Journal of the Society of Arts :” from the Society. 
“The Journal of the Franklin Institute’ from the Institute. 


De. J. WH. Gladstone made a short verbal communication on the 
lutluence of Magnetism on Salts in Solution. 

Dr. Gilbert delivered a discourse “ On the Chemical Statisties of 
the Animal Body.” After which, 

A paper was read :— 


“On Platmised Charcoal: by Dr. Stenhouse. 
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June 4, 1855. 
Dr. W. A. Mri, President, in the Chair. 


The following donations were announced :— 
“Tractatus varii:” by Robert Boyle. 16mo. London, 1676. 
“ Opuscules Chimiques:” by M.de Margraf. Tomes 1 and 9 
12mo. Paris, 1762. 
“ Metallargie:” by A. M. Grassin. Tomes 1 and 2, 12mo. 
Paris, 1751. 
“Institute de Chymie:” by Jacques-Reinhold Spielmanp. 
Tomes 1 and 2, 12mo. Paris, 1770. 
“Rudiments of Chemistry:” by Samuel Parkes. 12mo, 
London, 1822. 
“An Essay ou Fire:’ by Mark Augustus Pictet. 12mo 
London, !791. 
“ Elémens de Chimie Pratique:” by M. Macquer. Tomes } 
and 2. 12mo. Paris, 1756. 
“ Opuscules Chimiques:” by Pierre Bayen. 8vo. Paris. 
“ Philosophical Tracts:” by Stephen Hales, D.D., P.R.S. 8yo 
London, 1739. ' 
“ Essay on the Disinfecting and Medicinal Chlorurets :” by Thos, 
Alcock. 
“ Chimie du Fer :” by Le Chevalier Hervé. 8vo. Paris, 1896. 
“ Experiments on Bleaching :” by Francis Horne, M.D. 8yo, 
Edinburgh, 1756. 
“Chimie Minérale et Analyses de Substances Minérales:” by 
M. P. Berthier. Svo. Paris, 1835. 
“ Description of Chemistry:” by J. F. A. Gottling.  8yo, 
London, 1791. 
“Course of Chemistry :” by M. Lemery. 8vo. 
“ Pyritologia; or, a History of the Pyrites:” by J. F. Hencke|' 
8vo. London, 1767. 
“De VAnalyse des Corps Inorganiques:” by J.J. Berzelius. 
Svo. Paris, 1827. 
“Lectures on Chemistry, read at Guy's Hospital, by William 
Babington, Alex. Marcet, and W. Allen.” 8vo. London,1816, 
“Chemical Lectures, delivered at Guy’s Hospital, by W. Allen, 
John Bostoek, and Arthur Aikin. 8vo. London, 1822. 
“Elements of the Art of Dyeing:” by M. Berthollet.  svo, 
Edinburgh, 1792. 


“ Recherches sur les Bois: by M. Eugéne Chevandier. 8vo, 


Paris, 1844. 
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« Elements of Chymistry:” by M. Macquer. Vols. | and 2. 
«yo. London, 1758. 

« Elements of Chemistry :” by Joseph Francis Jacquin. 8ve. 
London, 1803. 

«« Experiments on Animal Heat -” by A. Crawford, M.D.  8vo. 
London, 1788. 

7 Experiments in Chemical Philosophy 2? by Bryan Higgins, 
VD. 8vo. London, 1786. 
_ «4 Treatise on the Nature and Properties of Air?” by Tiberius 
Cavallo, F.R.S.  4to. London, 1781. 

«Complete Works on Chemistry :” by J. Rudolph Glauber. 
Folio, London, 1689. 

From Dr. Faraday. 


“Qn the Object of the Salt Condition of the Sea:” by E. J. 
Chapman. From the Author. 
«\ Dream of the New Museum.” From Dr. Daubeny. 


Gustay Magnus and Charles Gerhardt were duly elected 
Foreign Members of the Society. 


Communications were read :— 

«Qn the Preparation of Strontium and Magnesium:” by A. 
Matthiessen, Ph.J). 
> bd . . ” 

“(Qn the Preparation of Lithium :” by Professor Bunsen. 


Dr. Longstaff delivered a discourse “On the Explosion at 
Gateshead in October 185 4.” 


June 18, 1855. 
Dr. W. A. Miter, President, in the Chair. 


The following donations were announced :— 

“The Journal of the Society of Arts :” from the Society. 

“The Literary Gazette :’’ from the Publishers. 

The following papers were read :— 

“On the Colour of Chloride of Copper in different states of Hy- 
dration:” by J. H. Gladstone, Ph.D., F.R.S. 

“On the Proximate Constitution of Chemical Compounds :” by 
John Joseph Griffin. 


ba Ls, a aime 


NOTICES 


OF 
PAPERS CONTAINED IN OTHER JOURNALS. 
By Henry Warts, B.A., F.C.S. 


Report on the Supply of Spirit of Wine Free from Duty, for Use in the 
Arts and Manufactures. 


By Professors Graham, Hofmann, and Redwood. 


ADDRESSED TO THE CHAIRMAN OF INLAND REVENUE. 


Sir,—We have now the honour to report on the practicability of 
supplying for commercial purposes, a mixed spirit free from duty 
without injury to the revenue,—a subject proposed to us for invest), 
gation in your letier of March 25, in the following terms :— 


“The attention of Government has for some time been directed to 
the importance of allowing spirit of wine, free of duty, for use jp 
the arts and manufactures. In order that such a privilege may be 
granted with safety to the revenue, it is absolutely necessary that 
means should be devised by which such spirit may first be rendered 
unfit for human consumption. It is also indispensable—Ist. Thay 
spirit, after being thus treated, should still be so pure as to be 
generally available for the purposes to which it is applied in the 
arts or manufactures. 2nd. That it should not be capable of puri. 
fication by any simple process of rectification or otherwise, so as 
to be made palatable by the addition of sweetening or flavouring 
ingredients. 

“ It is also highly desirable, that while the mixed spirit should be 
rendered as offensive as possible to the taste or smell, no decided), 
poisonous properties should be communicated. : 

“Some preliminary inquiries have been made into this subject. 
Mr. Phillips, one of our surveying-general examiners, has suggested 
a substance to be mixed in certain proportions with spirit which 
would interfere very little with its use in the arts, while it would 
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render it highly unpalatable, although not unwholesome. Dr. 
Hofmann, as you are aware, has nade a number of experiments on 
spirits mixed in the manner suggested, and obtained very promising 
results. It is therefore desirable that the subject should be more 
fully investigated. 

«With this view, your attention is directed to the points already 
indicated, Viz. -— ' 

«Whether and by what meats, spirit produced in the ordinary 
mode can be rendered so offensive to the taste or smell, as to make 
it unfit for human consumption as a beverage, without materially 
impairing It, either for the mantfacture of ethers, or as a solyent of 
vum-resins, or for any of the purposes in the arts to which it is 
usually applied. 

« Whether, and to what extent, the mixed spirit would resist any 
,ocess for its purification, or might be so compounded as to make it 
yalatable ? 

“To what branches of the arts or manufactures it would be safe or 
desirable to limit the privilege of using such mixed spirit ? 

«In what manner, under what superintendence, and with what 

recautions, the spirit should be mixed ? 

“The Board will also be glad to hear of any suggestions of a 

ractical nature, although not falling within the scope of this com- 
mission, Which may occur to you in the course of your investigation.” 


Of the volatile substances which first suggested themselves #8 

roper to be added to alcohol, in order to attain the object proposed, 
the greater number were soon eliminated as unsuitable, upon a close 
consideration or actual trial of their properties. 

Sulphide of ethyl, and volatile sulphur-compounds analogous to it, 
communicate their repulsive taste and odour when they are added to 
alcohol, even in a proportion so minute as 1 to 100,000 ; and are not 
removed from the alevhol by rectification or filtration through charcoal. 
But the sulphide of ethyl was easily separated from the alcohol by 
means of distillation, after the addition of a little alkali, which is 
conclusive against its use, 

The neutral volatile oils or essences are too casily removed from 
alcohol by means of dilution with water and distillation. The same 
objection applies to ordinary ether and to the compound ethers of all 
classes, the compound ethers being further readily decomposed by 
distillation with an alkali. 

The mixed oils, procured from wood and various other organic 
substances by the agency of destructive distillation, promised better 
results. The liquid distilled from caoutchoue, and known as Caout- 
chicene, which is distinguished by a powerful and highly characteristic 
odour, has the advantage of being composed entirely of neutral 
hydrocarbons, and is therefore not likely to be acted upon by cither 
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acids or alkalies. These hydrocarbons are also of various degrees of 
volatility, some of them boiling at a lower and some at a higher 
point than alcohol itself, which must increase the difficulty of thei, 
separation from aleohol hy the process of rectification. — For \peri. 
ments in mixing, caoutchicene was prepared by distillmg eaontehoy. 
in a glass retort, by a heat gradually rising to redness, The oil was 
redistilled till its temperature of chullition rose to 250° centicrade. 
and the portion which came over below that temperature, amon) ah 
to about three-tifths of the original distillate, was alone cploved 
The caoutchicene so prepaved, when mixed with a large proportion of 
alcohol, evaporates completely in-air, and when used as a solvent of 
resins, leaves on drving an inodorous varnish. 

The proportion of eaoutchicene which it was found most adyay. 
tagcous to use, Was one part to 100 parts of strong aleohol, or 
O25 per cent. of caoutchicene. The spirit used in all’ the Npe. 
riments to be deseribed, was of specitic gravity OS28. Such a mixed 
spirit becomes milky and opaque when diluted with water, jy 
it is remarkable that the caoutchicene exhibits no disposition 4, 
separate as an oil aud come to the top, even when allowed to stand at 
rest for many days. Nor was the oil removed from the diluted 
mixture by agitation with the solvents of caoutchicenc, stich as 
benzole and colza oil. Filtration of the diluted mixture throug, 
wood charcoal removes the oil in part, but the caoutehicene odour 
remains scemingly unreduced tn imtensity. This mixed spirit, whey 
distilled with one-eighth of its weight of potash, stil retained thy 
taste and odour of caoutehicene unaltered. When distilled with the 
same proportion of sulphuric acid, the odour of the mixed spirit was 
slightly moditied, but still remained very decided. The odour 
cacutehicene was not removed from the mixed spirit by chlorine, 

500 measures of this mixed spirit were diluted with 250 measures 
of water, which produced turbidity, and distilled by a water-hath 
The distillate first collected, amounting to L6G measures, was «5 
specitic gravity O869; it became turbid by water, had the rank 
odour of caoutchicene, and was quite unpotable, The seeond portion 
of the distillate, amounting to 380 measures, of sp. gr. OFRSSN, ya, 
less offensive, but its odour was still peeuliar and disagreeable ; th, 
taste of caoutchicene was also sensible and persistent. ‘This distillate 
became milky with water, and the odour was then more repulsive 
The third portion of the distillate, whieh contamed all that remained 
of the aleohol, amounted to G2 measures of sp. gr. 0955. Tt was 
turbid, from the more fixed oils having distilled over, and possessed 
the strong taste and odour of caoutehicene. 

The second distillate, described above as amounting to 880 measures. 
of sp. O'SSS, wis again diluted with half its bulk of water, and ye. 
distilled at 212°. The first portion of distillate, amounting to 166 
measures, of sp. gr. (893, became very turbid with water, and bad 
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highly decided odour and flavour of caoutchicene, becoming insup- - 
portable on the tongue after evaporation of the alcohol. The second 
portion of the distillate, amounting to 177 measures, of sp. gr. 0-980, 
was still decidedly marked by the odour of caoutchicene, particularl 
on dilution, when it became only slightly opalesceni. This, which 
was the most highly purified portion of the distillate, was evidently a 
spirit which would not be saleable as a beverage. 

In another experiment, 500 measures of the mixed spirit containing 
caoutchicene were first distilled, and 420 measures drawn off. This 
distillate became turbid with water and had the offensive odour of 
egoutchicene. Mixed with half its bulk of water, the liquid was redis- 
tilled and three fractions collected. The first distillate, amountin 
to 182 measures, of sp. gr. 0°875, became milky with water, an 
retained the repulsive odour and taste of caoutchicene in a striking 
degree of intensity. The second fraction, amounting to 297 measures, 
of sp- gt 0°905, became opalescent with water, and had a distinct 
odour, not _ unpleasant, and a taste allied to that of a minthy 
essential oil. The odour and taste became more highly marked on 
the addition of water. The third distillate, amounting to 288 
measures, of density 0°987, and very aqueous, was offensive in taste 
and odour. 

The second fraction above, which was the most highly purified 
portion of the liquid, was itself submitted to a new distillation, and 
brought over in three portions of sp. gr. 0°865, 0°866, and 0-905 
respectively. All of them retained a decided taste and odour of 
cgoutchicene. — 

These experiments show that much of the caoutchicene in the mixed 
spirit can be separated by repeated distillations, but that a portion 
adheres to the alcohol with considerable peftinacity. Enough of the 
cgoutchicene appears to be retained in all circumstances to render the 
alcohol unpalatable as a beverage. On the other hand, the intense 
and disagreeable odour of spirit so mixed would considerably limit 
its applications. The odour would not be tolerated in dwelling- 
houses, nor in shops and warehouses frequented by the public, and 
the use of the mixed spirit would probably therefore be confined to 
manufactories. ’ 

Qur attention has been particularly directed to wood-naphtha 
(crude pyroxylic or methylic spirit) as the substance to be added to 
alcohol, by the previous experiments of Mr. G. Phillips and of 
Dr. Hofmann on the use of that liquid. The application of crude 
wood-naphtha depends partly upon the empyreumatic oils which it 
contains, and partly upon the methylic spirit and other substances 
miscible with water, which constitute the mass of the liquid. It was 
necessary to examine separately the influence of these two classes of 
constituents, and first of the empyreumatic oils. 

In one series of experiments, a specimen of the oils which had been 
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separated from wood-spirit in the process of purifying that liquid 
was used as the flavouring substance. Two per cent of these oils tt 
dissolved in spirits of wine. This mixed spirit had the strong charac. 
teristic odour of crude wood-naphtha, became milky when mixed y+}, 
water, and was highly unpalatable. 

When this nixed spirit, without any addition, was suinply distilled 
by the heat of a water-bath, a smail quantity of a dark-brown betes 
matter was lett behind in the retort, and the proportion of oils jy 4 e 
distilled spirit was greatly reduced. ‘The mixed spirit appeared "{ 


ith 


. ae . 2° : . ® to be 
further purified when distilled from anhydrous sulphate of copper 
from the protosulphate of iron, or from persulphate of iron, “Bas 


none of these distillates was potable, and all became turbid with wate, 
The flavour of the same mixed spirit was improved by distillation y i:), 
one-eighth of its weight of sulphuric acid, but the hquid was stil] y., 
potable. When the last distillate was again reetified from oye. 
twentieth of its weight of potash, the rank odour of the oils qj. 
appeared in a great measure, the odour now retained resembling that 
of benzole. An attempt was made to remove the odour last deseriiyeq 
by diluting the liquid with water, and passing it in the state of 
vapour over animal charcoal ; but the liquid still retained the beng}, 
odour, and was precipitated by water. 

The greatest ainount of puritication was obtained by distillation from 
potash or lime, the alkali keeping back the creosote ; but the mixed 
spirit still retained the tarry smell of benzole, and was turbid with 
water. When the mixed spirit so far puritied by means of alkaly wa. 
dilated with water and again distilled, the first half of the new disti). 
Jate was turbid with water, and even formed a layer of oil on the 
surface. But the second half of the distillate did not become turhiq 
with water, showing that “the benzole product comes off first. Tj. 
last portion of the ateohol appearing to be restored to a fair degrce of 
purity, it became doubtful whether much dependence could be placed 
upon the oils of wood-naphtha, for the purpose of inixing, apart from 
the methylie spirit of the naphtha, An experiment was made with 
pure benzole itself, mixed in the proportion of one part of benzole to 
ninety-nine parts of strongalcohol. A considerable portion of benzole 
was separated from this mixture by dilution with water, the benzole 
forming an oily film on the surface of the liquid. The hquid, how. 
ever, continued milky, and retained a strong odour of benzole. When 
this mixed spirit was diluted with three times its volume of water, and 
slowly rectified, the first part of the distillate contained much benzole, 
and became milky with water ; while the second half of the distillat: 
did not become turbid with water, and appeared to contain very iti), 
benzole. This result affords a very strong presumption that benzol 
is removable by rectitication from alcohol when diluted with water. 

Three additional and still more extensive series of experiments wer 
made by means of different varieties of erade wood-naphtha, as this 
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eabstance varies considerably in composition. ‘Two of the varieties 
were procured from Messrs. Turnbull and Co., of Glasgow, one of 
which was deseribed as ‘of full strength, but concentrated without 
destroying the oils ;” the other deseribed as taken “ at arf earlier 
ctage of the process, half strength, and containing more oils than the 
ast.” ‘The third material operated upon was a mixture of strong 
alcohol with five per cent of crude naphtha, prepared at the laboratory 
of Inland Revenue by Mr. Phillips. But after what has been 
already said it 1s unnecessary to enter into the details of these experi- 
ments, as the results were stinilar to the first series. The oils were in 
4 great measure removed from the mixed spirit by simple distillation, 
or by distillation from = potash, and the distilled) spirit: was chiefly 
characterised by the taste and comparatively mild odour of methylie 
spirit or pure wood-spirit, The specimens became as little offensive 
as alcohol mixed with Turnball’s puritied wood-naphtha ; and there 
appeared, therefore, to be ho great wlvantage in using the crude 
naphtha for mixing im preference to a purer wood-spirit. The 
question reduced itself to the applicability of pure wood-naphtha for 
the object in View. E 

The wood-naphtha hereafter used for mixing with aleohol was of 
the comparatively pure quality in which it is supplicd to the public 
by Messrs. Turnbull and Co., at the price of 8s. Gd. per gallon. 
{his wood-naphtha was nearly colourless ; it mixed with water without 
becoming turbid in the Icast degree, and contained no more than a 
small trace of the oils which give a rank and repulsive odour to many 
specimens of wood-vaphtha, The odour of this puritied wood- 
naphtha was not disagrecable, although well marked and characteristic, 
emg due principally to methylic spirit. The speeitie gravity of this 
naphtha was O15, and its boiling point 151° F. When thoroughly 
dehvdrated by being distilled three times from half its weight of 
anhydrous sulphate of eopper, one gallon of the liquid gave by frae- 
tional distillation the following series of liquids, each amounting to 
about a pint po 


Ist distillate of sp. gr. 0°8067 ; boiling point 145-6° F, 


2nd a 5» O8O17 - 143°3° ,, 
3rd ” » O8031 - 146°5° ,, 
{th si » O8028 - 116°5° ,, 
hth ‘a »  O801L6 - ‘ . 
Gth - » OFBOOS ¥ ) a 
=th 2 . O8009 as )) ae 
Sth - »  OROLD o |) —— 


Fractions 1 and 2 distilled again together from anhydrous sulphate 
of copper, retained the low boiling point 143°5°, and had the mean 
density 0°8057, which is a liquid possessing the lowest boiling point 
that has been assigned to methylic spirit, but with a somewhat higher 
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specific gravity, the specific gravity of pure methylic spirit | 


~ 3 r IN 
about 0800. None of the fractional portions appears to be a .), . 
substance. The methylic spirit is probably accompanied in the Carer 
fractions with acetone of sp. gr. O°792 and boiling at 132-8, and 


acetate of methyl of sp. gr. O9PO8 and boiling at PEE 5 while x 
third liquid, of which the nature is unkuown, must be present 
nnpart the high boiling point combined with a low specitic 
which distinguishes the later fractions of the distillate. 

The presence of five per cent. of this purified wood-naphtha in spo), 
alcohol is casily recoguised by its taste and odour, and is) more th.) 
sufficient to render spirit unsaleable as a beverage, as has been». 
tained upon good authority. At the same time the odour of ») 
mixed spirit on evaporating im air is by no means offensive, 4, 
solvent power such a mixed spirit is undistinguishable from pur 
alcohol ; and varnishes made by means of it dry readily and HGNire 
no odour or peculiar character from the menstraum. Farther, , 
practicable means of separating the methyhe spirit again and recover, 
ing the spirit of wine in a state of purity and suitable as a beverage 
appear to exist ; while the substanee which destroys the potahiliry 
of the mixed spirit, without impairing its value for many Useful 
purposes, is not itself poisonous or unwholesome,—wood-naphtha, 4, 
is well known, having been used to some extent in medicine. Th, 
purified wood-naphtha appears indeed to be singularly well adapteg 
for the preparation of a mixed spirit such as the Government desires 
to supply duty-free to manufacturers. At the same time, a mived 
spirit containing ten per cent. of the purified wood-naphtha appears ¢, 
be preferable to a five per cent. mixture, from the greater facility oj 
recognising the wood-naphtha in the larger proportion, particulary 
when disguised by the presence of other volatile and odorous substances, 
A ten per cent. mixture might therefore be issued in the first instance 
and the proportion of wood-naphtha be reduced at a later period, if jt 

ras found that the change could be made with safety to the revenue. 
It is accordingly a ten per cent. mixture which we have had tested top 
the various useful applications of alcohol, because if this mixture 
was found to meet the requirements of trade, the suitability for the 
same purpose of any mixture containing a less proportion of woed. 
naphtha might be easily assumed. 

Although Wwood-naphtha (methylic spirit) and aleohol are of unequal 
volatility, there being a difference of about thirty degrees betwee) 
their boiling points, yet no sensible separation of these liquids can |, 
effected by distillation. Both the five and ten per cent. mixtures 
described were submitted to fractional distillation ; but wood-naphtha 
was found in all the fractions. Even the last eizhth portion of the 
five per cent. mixture, which was not distilled over, but was lett 
behind in the retort, contained abundance of wood-naphtha, the more 
volatile constituent. In another experiment, to be deseribed in the 
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sequel, rectification repeated several times failed equally to eliminate 
the smallest portion of pure methylie spirit: from the mixed spirit. 
The reason of this is, that aleohol which boils at the higher temperature 
has a denser vapour than methylie spirit, in the proportion of 1-600 
to 1125. The less volume of aleohol vapour which distils over at the 
poiling pomt of the mixed) spirit is compensated for by the greater 
weight of that vapour, so that the proportion between the constituents 
of the mixed spirit appears to be little, if at all, disturbed during the 
rogress of the distillation, 
The similarity in’ chemical constitution of methylie spirit and 
of wine, both being alcohols, is attended with a remarkable 
yalogy In properties between the two substances, which appears to 
oud r their separation by chemical means also a problem of great, if 
F insuperable, diftieulty, 
Methy hie spirit forms a solid crystalline compound with ehloride of 
ealeitm,—a property which is taken advantage of in purifying methylie 
apirit, tor sctentific: purposes, from the other liquids by which it is 
accompanied it wood-naphtha, Our mixed spirit being first earetully 
dehydrated by means of sulphate ol copper, and reduced toa specitic 
avity of SOT, was then mixed with chloride of caleium, in excess, 
a as to form a thin paste, and distilled by a water-bath heat. 
Methvlic spirit was easily discernible by its odour in the distillate 
which came over; so that the presence of ordinary aleohol in a large 
relative proportion appears to prevent the combination of methyhe 
aleohel with chloride of calcium, or to decompose such a compound 
when formed ; tor ordinary aleohol, as well as methylie alcohol, has 
a considerable affinity for the salt in question. When water was sub- 
sequently ndded to the chloride of calemm nearly dry in the retort, 
and the heat renewed, a liquid came over which possessed a peculiar 
and disagreeable odour, but appeared to be chietly composed ot 
ordinary aleohol. This liquid should have been methylic spirit if the 
expermment of separation had been suceesstul, 

The attempt was also made to perity the aleohol of our mixed 
spirit from its accompanying methyl sprit, by passing the vapour of 


spirit 


it 


the two hquids through a long glass tube containing traements of 
chloride of calerum, which was kept ata temperature of 212° during 
the expernuent. No absorption, however, of the methylie spirit by 
the chloride of calemm occurred, but the salt remained unaltered, and 
the aleohol distilled over and condensed with its original proportion 
of methyvle spirit, 

Several experiments were also made on the oxidation of the mixed 
spirit by means of various proportions of the mixture of bichromate 
of potash and sulphuric acid, with the view of oxidising and removing 
the methyhe spirit; but without success. The oxidation products were 
acetic acid and formie acid, accompanted by much aldehyde, and indi- 
cated the decomposition of the alcohol as well as of the methylic spirit. 
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Sulphuric acid is very useful for discovering the presence of common 
alcohol when mixed with wood-spirit, from the ready production of 
ordinary sulphuric ether. But for the converse problem of separatins 
a small proportion of wood-spirit from a large proportion of alcoho), 
sulphuric acid appeared to be wholly inapplicable. , 

Oxalic acid employed to ctherise the mixed spirit seemed at tirg i 
promise better results, as the methylie oxalic ether appeared to fipy, 
more easily than the corresponding ethylic ether. After the cohol,. 
tion of the dehydrated mixed spirit with oxalic acid for several hoy», 
the liquid which came over on distilling, was alcohol with the propor. 
tion of methylic spirit apparently eensiderably reduced. This alec) 
always contained portions of the oxalic ethers, and was liable ;, 
become acid from the gradual decomposition of these ethers, '[),, 
flavour of the methylic spirit, which is at first covered by the rum-jik, 
flavour of these ethers, would no doubt come out with time, and prove 
as usual, highly disagreeable. No ecostomical process for the purifi. 
cation of the mixed spirit could, we believe, be founded on the action 
of oxalic acid. 

The conclusion from much. investigation is, that the removal of 
wood-naphtha from the ten per cent. mixed spirit, and the restoration, 
of its potability by any simple and economical process, is a most wp. 
likely occurrence. We apprehend no danger whatever to the revenue 
from this source. ‘The mixture of spirits of wine with ten per cenr. 
of purified wood-naphtha or methylie spirit, which we coumend. 
may be designated methyluled spirit for convenience. 

The quantity of wood-naphtha which can be commanded appears to 
be amply sufficient for the new contemplated application of that sub. 
stance. We are indebted to Mr. John Turnbull for his valuabj. 
opinion on this point. “ My ealeulation regarding wood-spirit,” that 
gentleman states, “is a produce of two gallons and a half from a ton 
of average dry wood, and the production of the United Kingdom 
amounts annually to 66,000 gallons. ‘This I take as the proceeds of 
nineteen manufacturers of pyroligneous acid : although you must re. 
ceive it as a rough guess, still I believe it is not very far from the 
truth.” Much wood-naphtha is also attracted to this country from 
the continent, owing to the high price which that liquid obtains here 
as a substitute for aleohoi. 

We have been favoured with the opinion of Mr. G. Smith, of 
Whitechapel, one of the most extensive London distillers, on the 
application of our methylated spirit asa beverage. He pronounces the 
methylated spirit to be quite unfit for the use of the rectitier, Hh 
believes also that publicans would never use sucha spirit for nuxing 
with their liquors, even in a smal! proportion, A mixture of gin 
with one-eighth part of the methylated spirit was found to | 

In gin mixed with one-sixteenth of me. 


nauscous and unpalatable. | 
thylated spirit, the flavour of the latter was still very strongly marked. 
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in gin with one part of methy lated spirit in thirty-two, the flavour of 
the methylie spirit became faint, but it was still perceptible in a mix- 
rure of one to sixty-four. The largest proportion of the methylated 
rit which it was thought a publican might venture upon adding to 


a gin was one In thirty-two. Now, the saving to him would be the 
pre fraction of the spirit duty, or proportion of 6s. 2d. per gallon, 
« duty on spirits ‘of the strength of gin—that is, a profit of 2}d. 
calion. So small a profit would be no compensation for the 
deterioration in the quality of the gin. The disagreeable odour of the 
nethiviic spirit is brought out strongly on mixing the gin with kot 


th 


per 


ter. 

. Tie constunption of sweetened and highly-flas oured cordials appears 
to be greatly inferior to that of gin; a publican in large business, who 
mav retail 1200 gallos ef gin per month, not disposing of more than 
con or twelve vallous of cordials in the same time. ‘Lhe substances 
chiefly used in flavouring cordials are caraway, cloves, and anisced. 
fhe methylated spirit could not be used for any of these liquors. 
indeed, from their being generally made use of to give an extempore 
davour to gin at the option of the customer, more than usual atten- 
rion must be paid to their own purity of flavour. 

The flavour of brandy is too delicate to be tampered with, by the 
addition of the smallest proportion of inethylated spirit. The addition 
of the latter substance to whisky would require to be guarded against, 
from the predilection of the consumers of that spirit for a smoky 
davour. An experiment has been related to us in which methylic 
gpirit Was employed for the sake of its flavour by a Scotch distiller, 
and mixed with spirits in the minute proportion of one gallon to 1000 
gallons. The flavour, although not objected to in the whisky when 
newly mixed, became rank and disagreeable in the course of two 
months, The mixing of methylated spirit with that low quality of 
ram known as Leeward Islands rum, is also to be apprehended, from 
the great impurity of that- spirit, which would render any additional 
contamination less obvious to the palate. But when the liquid is 
deliberately examined, the presence of methylic spirit could not escape 
detection. 

Strong alcohol of not more than 0°830 specific gravity should be 
employed as the basis of the methylated spirit. As the uniformity in 
quality of the wood-naphtha employed for mixing is important, it 
should be approved of by the Excise, and also added to the spirit 
under the inspection of an excise officer. It appears to us that it 
would be proper to mix the spirit in the distillery, and to declare 
illegal the possession of the methylated spirit by a rectitier or 
publican. ‘The retail sale of the methylated spirit would then fall 
mto the hands of oilmen and druggists, who would be supplied 
directly by the distiller, or through the agency of a wholesale druggist 
or dry salter. . 
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Although it appears searcely probable that the methylated 
will ever tind its way into public-houses, it is, nevertheh on, denis 
to possess nieans by which, mm cases of misapplication, the presen 
wood-naphtha could be readily detected and proved in the Suspect 
liquid. ‘The methylated) spirit which was operated upon corns. 
of ninety measures of spirits of wine, of density (S28, mixed wor! 


it 


measures of wood-spirit of density ORTS, and had a density at Ose 
has been alreated stated, and boiled about 170. When the methy ! 
spirit was deprived of all) water, by distillation from autivdy.. j 
sulphate of copper, it boiled at 160°. “These temperatures ay ‘ 
very sensibly under 172 5, the lowest temperature at Which abs 
teohol or any mixture of pure wleohol and water ean boil, 4 
possession by a sample of spirits of a lower boiling point than the Jao } 
would indicate sophistication, particularly if the low boiling pout j 
retained after rectification of the spirits trom sulphate of copper, 
the tact would suggest the existence of wood-naphtha in the spi } 
The attempt to identify wood-naphtha ino spits by mean. ,; ‘ 
chemical tests, must obviously be attended with great dithicultics . «, j 
the very applicability of wood-naphtha for the purpose of prody 
an unpotable mixture which can be given to the public without 4 ] 
endangering the revenue, excludes the possibility of an easy separa’ ' 
of the two substances ; and it may be at once stated that the « Xperts i 


ments made with the view of finding an efhicient chemical proces. 
the identification of methyhe spirit have been unsuccessful, , 
deserve to be noticed chictly as affording additional illustratic 
the safety of the mixture which is proposed. — Fortunately, mer}; 
spirit, even when highly puritied,* so as to become deprived of ail | 
tarry aud empyreumatic smell which it’ generally exhibits, possccc. 
so characteristic and persistent an odour and taste, that after a liry), 
experience it is not difficult to detect its existence, even wher 
highly diluted or masked by the presence of other flavours. 

Among the properties of the two aleohols on which possil|y 4 
separation might be founded, the different volatility of the two liq side 
at once suggested itself: absolute boiling alcohol at 173° Pahr., w huly 
absolute methylie spirit boils at 145° Pahr. In order to test this 
process, half a gallon of the methylated spirit was submitted to dis. 
lation at a comparatively low temperature, and in an apparatus which 
allowed the less volatile liquid to condense. The first quart which 
passed over was again distilled, the first part being collected apart, aud 
so on, until at last one-sixteenth of the original bulk of the bicunid 
was obtained as the most volatile portion. This liquid was repeated|\ 
distilled over anhydrous sulphate of copper to remove any water which | 
it might retain; it was found to boil between 168° and 169°, showing 


‘ 

* By conversion into methyl-oxalate, decomposing this substance by am : 
concentrating the reproduced spirit, and rectifying over anhydrous sulphate of « 

5 


which retains also the ammonia, 
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that the methylic spirit had been seareely concentrated by this process. 
This fact, W hich at the first glance appears contrary to general expe- 
nence, has been already explained ; it is due, to a certain extent, to 
the difference of the vapour-densities of the two alcohols; for it is 
pvious that the sinaller amount of algohol-vapour which forms during 
istillation, on account of the higher boiling point of alcohol, must be 
compensated within certain limits by the greater weight this vapour 
pussesses when compared with that of an equal bulk of methylie spirit 
yapour. 

The isolation of the methylic spirit by a series of fractional distil- 
jations having proved impossible, the mixture was now boiled for 
everal hours with dehydrated oxalie acid, in order to produce the 
oyalates of methyl and ethyl. The difference in the boiling point of 
the two ethers (363°—321=42°) 1s not much greater than that 
which is observed with the aleohols from which they are derived. 
Oxalate of methyl being at the common temperature a solid crystalline 
substance, while 6xalate of ethyl (true oxalic ether) is a liquid, it was 
hoped that the fractionation of the mixture of the two ethers might be 
more successful, and that by repeated distillation at last a product 
might be obtained in which the more volatile methyl-oxalie ether 
should predominate to such an extent as to crystallise. Experiment, 
however, showed that the presence even of a minute quantity of the 
former ether prevents the latter from assuming the solid form. 

In studying the action of oxalie acid upon the methylie spirit, it 
had been observed that if a smaller amount of oxalic acid be used than 
is necessary for the etherisation of the entire quantity of the mixture, 
the methylie spirit appeared to be converted into ether with greater 
facility than the alcohol. Experiments were accordingly made with 
the view of isolating the methylic spirit by means of this reaction. 
The mixture was partially etherised by oxalic acid, and then submitted 
to distillation in order to separate the aleohol which had not been 
acted upon by the acid. The residuary liquid, consisting chiefly of 
methyl-oxalic ether, was decomposed by distillation with water. The 
reproduced spirit certainly contained a larger amount of methylie 
spirit than the original mixture ; nevertheless the quantity of alcohol 
which it retained was so considerable that the advantages gained by 
the process did not appear to be in proportion to the amount of time 
md labour which its practice requires. A further concentration 
mht be obtained by a repetition of the process; but this would 
render it so tedious and troublesome an operation as to preclude the 
possibility of using it as a routine test for the purpose of recognising 
the presence of methylic spirit in a suspected liquid, although the 
process night be available for identifying and isolating that substance 
in eases of dispute. ; 

Under the influence of oxidising agents, methylic spirit furnishes, 
together with other products, a considerable amount of formie acid, 
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whilst alcohol under these circumstances yields Principally acet). 
acid. Formic and acetic acids, although closely allied in compost me 
and general characters, still offer a greater number of points of dust. 
rence than the two alcohols which they represent. Formic acid nae 


2) Met cren 


be readily distinguished from acctic acid by the facility with whit 4 
the former precipitates the metals from the solutions of the por, : : 
easily reducible metallic oxides, such as oxide of silver or oxyde ¢ ‘7 : 
mereury, which are not affected by acetic acid. Untortunately qj. 79 

: 


Thiis 


method of testing became mapplicable, since it was found that ale. } 
free from methyl spirit, when submitted to the action of oyid). ania Y 
agents, invariably vields, in- addition to aldehyde, which ey, ), & ; 
resinitied and removed by potash, a small quantity of formic aeid . : 
that the presence of formic acid among the products of oxidssry sy, 
a suspected liquid cannot with certainty be regarded as an evidiery 
the existence of methylic spirit in the original liquid. 

It is well known that ordinary alcohol, when heated with an exeo, 
of concentrated sulphuric acid, furnishes, in addition to sulphur ms | 7 
acid, a considerable amount of oletiant gas. Methyhe sprit, and. (7 
the same circumstances, gives rise to the formation of a heavy . 
liquid, which is insoluble in water, and consists chietly of the neutys) | 7 : 
sulphate of methyl. The same lquid was obtained, togetier yy), | J P 
oletiant gas and sulphurous acid, when the methylated spirit was qi. 
tilled with eight or ten times its weight of concentrated sulplin 
acid. But on eareful examimation, it was found that aleohol a! ‘ 
when submitted to similar treatment, vields likewise, in addity) . 
oletiant gas, the chief product of the reaction, a small quantity of 
products (heavy oil of wine, Xe.) ; so that the production: of “an 
substance from a suspected hquid by the action ef an eveess of 


Cal 


phurie veid ceases to be an indication of the presenee ot 
spirit in such hquid. 

The action of sulphuric acid upon the two aleohols produces ay ‘ 
different result if the latter are meveess.  Aleohol and methyvie. 
under these circumstances exhibit: the same deportment, the : 
vielding ether (common sulphurie ether), while the latter as eons | q ti 
into methylether. Tt is, however, well known that the ether : 
of common aleohol proceeds with far greater ease than that o 


ui 


thylic spirit. Accordingly, the methylated spirit was submitted to 
ordinary continuous etherisation-process (ten parts of wood-s 
being successively exposed to one part ot sulphari nerd It was 
expected that after the evolution of the ether capable of bein forms d f 
under these circumstances, the methyhe spirit would remaim | 
as sulphomethylic acid. But the residue, neatraliscd with bin | 
distilled with water, or with selation of potash, furnished no s 
but an aqueous liquid im which no methyhe spirit could be dete th Sa 
When anhydrous baryta is dissolved in dehydrated methyhe spon, 4 
a combination is formed, which erystallises im lustrous needles, sid 
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consists Gal equivalents Of methylic spirit and baryta. This 
cubstance Was found to resist the action of water; even when boiled 
with water, It gave up no methylic spirit. It was possible that 
vol might ditfer im this respect; but although no crystals were 
oyserved, nevertheless a sumiar compound, with analogous properties, 
ppear d to be formed, a solution of anhydrous baryta in abso- 
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Lastly, a few experiments were made with the view of establishing 
presence of methylic spit in aleoholic mixtures by the dark 


vellowish-brown colour wood-spirit: assumes when lett for some time 
*y contact with either solid hydrate of potash or soda. But it was 
round that the brown colour assumed by methyl spirit was only 


heths more intense than that which aleohol shows when’ similarly 


tiie 


} 


ted. Moreover, it seems to be chietiy cue to the impurities, the 

tauration beeomimg Jess and less marked the greater the care 
co i ‘ 

a , 
hostowead Upon the purification of the methylie os mrit; the pure 
Dest i ° 
, btamed by d ‘thy l-oxal ] | 

methvlie spirit obtamed by decomposing micthyl-oxahe ether show- 
- within a moderate time, no colouration whatever, either whe 


lett in contact m the cold, or when boiled with solid hydrate ot 


it 
potash or soda. 


The principal uses to which spirit of wine is, or may be, applied, 
independently of its use as a beverage, appear to be the following :— 

As a solvent of resinous substances, which, when thus dissolved, 
are used in the manutaeture of hats, and otherwise as varnishes. As 
a solvent employed in the manufacture of many chemical preparations, 
meluding the alkaloids and other organic products, which are prin- 
cipally used in medicine, For the production of ether, chloroform, 
sweet spirit of mitre, aud fulminating mercury. For burning in 
spirit-lamps as a source of heat, and for mixing with oi of tur- 
pentine or other hydrocarbons for burning in lamps as a source of light. 
Asa solvent and menstruuim for admpnistering the activé constituents 
of animal and vegetable substanees used in medicine in the form of 
tincture, spirit, Xe, As a solvent of essential oils and other odorous 
substances used in perfumery. 

1. Spirit of wine is largely used for dissolving the resins employed 
by hatters and varnish-makers. 
‘In the manufacture of Aa/s, shellac, dissolved cither in spirit of 
wine or In Hapure methylie spirit (known as wood-naphtha), is used 
for civing stiffness and elasticity to the felt or other foundation of 
the hat, and for causing the adhesion of the nap. When wood- 
naplitha is used for this purpose, it Is necessary to make a selection 
of those commercial samples which are found to be most suitable. 
Some varieties of wood-naphtha are imperfect solvents of the resins, 
and are therefore mapplicable for the purpose ; but even among those 
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aleohol, when distilled with water, vielding scareely a trace of 
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samples which freely dissolve the resins, there is much differene, " 
quality, commercial methylic spirit being always a mixed and yy, 
variable product, some of the constituents of which exert an mjyriy, 
effect in the varnishes made with it. Spirit of wine 1s preferred 
to wood-naphtha for hat-inaking, being, in the state in’ which). 
met with in commerce, more uniform in quality, and less conray,,. 
nated with foreign matters. Hatters state that when the felt },,, 
been stiffened with shellac dissolved in spirit of wine, the felt retay,, 
its elasticity after it has been dried and hardened, without being 14), 
affected by atmospheric changes or exposure to wet, and it does 4, 
readily crack or break on being bent. But when the felt has |... 
stiffened with shellac dissolved in naphtha, the hat, while it reta)), 
its stiffucss, is liable to crack on being bent, and it readily loses jy, 
stiffuess and clasticity when wetted or exposed to a damp arty, 
sphere. Wood-naphtha is, therefore, used only on account of its ay 
price, the quality of the hats in the manufacture of which it }jq, 
been used being inferior to that of hats made with solution of shel), 
in spirit. In those instances in which, from competition in pric. 
the hat-maker is obliged to use wood-naphtha, it is found necessy,, 
to use more shellac than would be required if spirit of wine wes 
the solvent, in order to give the required stiffness and clasticity. —‘[),, 
weight of the hat is thus increased, sometimes to the extent of sever 
ounces, in order to compensate for the deteriorating effect produced |), 
the naphtha. English hatters generally complain that they hay 
to compete with foreign makers under a disadvantage, In conseques,, 

of the high price of spirit in this country. 

In the manufacture of spirit varnishes, which are applicd to othe, 
purposes than that of hat-making, both spirit of wine and naphit),, 
are used for dissolving the resins. Among the varnishes of 1), 
description are included French polish and lacquer, the constunprtiny 
of which, as also of other spirit varnishes, is very great. Varnist,. 
made with spirit of wine are considered to be better im quality ths 
those made with naphtha. With regard to French polish, thos, 
who are practically engaged in the use of this varnish say that who, 
it is made with wood-naphtha, it is not so easily worked, and doy 
not afford so durable and serviceable a polish as that made w jt) 
spirit of wine. The disagreeable smell evolved during the evaporaty 
of the wood-naphtha is also objected to, especially when the polis 
has to be applied to furniture in private bouses, or in the warchous. 
of upholsterers which are visited by customers. In the manutaety, 
of lacquer for brass and other metals, and of other sorts of s)) 
varnish, there are also equally strong objections to the use of wood. 
naphtha as a substitute for spirit of wine. Hitherto the French lia 
been considered to excel us in laequered goods, which may no dou!) 


be ascribed to the superiority of their lacquer, in the manufacture 0 


which they always use spirit of wine for dissolving the resins. Enlist 


asain 0 
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aauufacturers, on the other hand, notwithstandmeg the inferiority of 


lacquer and other varnishes made with wood-naphtha, use large quan- 
tities of that solvent ; in proof of which an extensive varnish-maker 
informed us that his constumption of wood-naphtha was equal to that 
if spurit of wine, Phere is reason to beheve that if spirit were sup- 
Jied to manufacturers duty-free, the use of spirit-varuishes would be 
weatly extended, and varnished: ornamental woods would frequently 
~ enbstituted for painted deal. 
{mong the purposes to whieh spirit varnishes would be more 
nerally apphed, if spirit were cheaper, may be mentioned the manu- 
factare of paper-hangings, anid especially those Mh which Imitation 
cold leaf (° leaf metal’) is used, which, unless protected with varnish 
_, n become tarnished by the sulphuretted hydrogen always present 
va town atmosphere. Not only for gilt) papers, however, but for 
ny others, and especially those used in staireases, would the appii 
jon of a good spirit varnish be advantageous, 
(nother appheation of sprit-varnish would be in the production o! 
roof papers, to be used as w rapping-paper for steel goods, for 


' 


cl 
: ¢ aia moot envelopes for tranusiission by sea, for the manu- 
raeture ol military cartridges, &e. ; 

Vmiong the productions of ornamemtal stationery, there is a class «©! 
per, With embossed patterns, originally called Morocco paper, bug 
" ich, on account of the variety of the pratt ris, low appear under 
» qmore general designation of varnished papers, Which are very 


vtensively used, especially for book-binding, and for cardboard box- 
and in the production of these papers the Enelich mann 


niall s 
turer Is at present precluded, by the hich price of spirit of wine, 
wi the use of spirit varnish. Tt is admitted that 


his manufacture 
ould be greatly improved by the employment of spirit varnish, as 
the papers, when made, as at present, with oil varnish, ave not adapted 
exportation, on account of their liability to become heated and to 
ahere together. 
In some of the appheations of leather, the cinplovinent of spirit 
sh would be a great advantage, especially in’ book-biadine. At 
cent its use is restricted by the high price of spirit to the better 
ws of bound books; but ats cmployinent not ouly inercases the 
ry of the work, but serves to protcet the leather and there can 
y doubt that, af spirit were cheaper, its use for this purpose would 
creathy extended. 
ln th “application of spirit of wine as a solvent of resinous sub- 
ces for the purposes ale uly referred to, it is not necessary that 
spi t sh nihil be pire; but it is Hnportiant that whatever fore ru 
romay be maxed wehoat shall volatthse without producing a 
y disagreeable odour, wid that the resins shall be left, after the 
ne of the varnishes. tiiieparred nh quality and tree from: sani 
! 


ANG smell derived fecohtd tlbe os trent, 
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There is reason to believe that a considerable quamity of 
spirit is sup pled to acertain class of hatters and varnish-sial, 
the myury of the revenue and of the honest manutacturer. \\ 
informe i that this lhe it spirit Is sold tor about L-ts. perie 
OW ‘ Vu ry reot, 

As ihe emplovinent ob spur for dissolving resinous sul). 
appears to be the most extensive and important of its eppleai 
tac aris and man Hactures, tt was necessary Co ascerhun wi, 
spark mixed in the manner proposed in this Report is apphe 
such purposes, Wich the view of determining this point, exper, 
were made by ourselves, and were also kindly undertaken, 
request, by gendemen practically engaged in the several dk par 
of manulacture referred to. The results have fully satis tied us ft 
the methylated spirit is suitable for all these appleations, W_ 
medebtod tor mach valuable assistanes, in ser i to this part of, 
miquiry, to) Messrs. J.T. and E. Christy and Co., and Mo. 
Cooper, Box, and Co., latrers; to Mr. Rea and Mr. Ley y 
varnish-makers, and to Mr. Warren De la Rue. 

"> Spirit of wine is employed asa solvent in the manutact 
many chemical preparations, including the alkaloids and other organ, 
pr «ducts, which are prineipally used in medicine. Tn mianutfae turing 
the alhalowds derived from the einchona barks, spirit is used im ¢ 
part of the process. Indeed, aleohol appears to be the best and , 
xenersl solvent: for this class of subsianees. It ts used in 
manufacture of veratrine, and is required for ervstallisiic: toorphiy, 
althou si this alkaloid may be prepared from opium without spr, 
It has hitherto been the object of English manufacturers to discos 
processes for the preparation of chemical products without the nso 4 
spirit, and sich processes are sometimes adopted to the injury of thy 
product. Spirit of wine may be advantageously used in the pre. 
paration of some inorganic salts, such as protosulphi ite of iron, whi ich, 
when precipitated from its aqueous solution by means of alcohol, ), 
less subject to change from exposure to the air than it is whey 
crystallised in the usual way. The resinous constituents of jul 
scammony Which are used m medicine, are separated from th 
by means of spirit of wine, and the use of this: solvent might No 
doubt be sreatly extended for similar porpaess with advantage. |) 
some cases the manufacture of chemical prod luets has been a 
English manufacturers m consequence of the high price of alcohol o; 
of ether which is made from aleohol. Thus, pure tannin, the prepa. 
ration of which involves the loss of a large quantity of ether, ). 
imported from abroad at a price at which it cannot be produced 
at home. Among this class of productions, involving the use ot 
spirit of wine as a solvent, may be mentioned transparent: soap, 4 
pure and elegant preparation for the toilet, whieh is much used iy 
those countries in which alcohol is cheap, but which, from the 
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high price of the solvent, is but rarely made and little used in this 
P ninery. 

For all the purposes here referred to, the methylated spirit appears 
vo be applicable. In addition to our own experiments, we have been 
favoured with a statement of results obtamed by Mr. T. N. R. 
\orsou, in the preparation of chemieal products, and by Mr. Pears 
in the mianulacture of transparent soap. 

3, Spirit of wine is used as an ingredient for the production of 
ether, chloroform, sweet) spirit of mire, and fulmimating mercury. 
[hese are Important articles of manufacture, the first three articles 
peng Valuable medical agents, and the last-named being used for 
making pereussioll Caps for tiresarms. Ether and chloroform are alse 
grade Us of on account of their solvent power, especially the former, 
Sweet spirit of mitre is used exclusively ino medicine, but being a 
yopular remedy, the quantity used is very considerable. We may 
vate With reference to this article, that it is made by distilling a 
mixture of spirit of wine and nitric acid, and that when properly 
prepared tt consists of a solution of a small quantity of nitrous ether 
c spirit of wine, Phe proportion of nitrous ether present is extremely 
variable, and in some commercial samples is so small as merely to 
juipart a slight tavour to the spirit, which tlavour, moreover, is by no 
means disagreeable. From information derived from those practically 
arqnainted with the commerce of this article, it may be inferred that 
a large proportion ot the sweet spirit of nitre now used is made from 
heit spirit, the price at which the wholesale dealer ean purchase 
eveet sprit of nitre bemg less than that at which it can be produced 
with spirit on which the duty has been paid. It is seareely to be 
expected thaf spirit Which has been rendered permanently unpotable 
can be used for making sweet spirit of nitre, as the pecuhar and 
ynobjectionable flavour of that compound is the popular test of its 
cood quality. When made with the methylated spirit, the compound 
acquires a disagreeable flavour, which is more especially developed on 
diluting it with water; and it is impossible to recover the alcohol 
gzain na pure state from such sweet spirit of nitre. On the other 
hand, the separation of pure alcohol trom good potable sweet spirit 
of nitre, such as the public are aceustomed to use aud require, is 
attended with no dithcalty. It appears improbable, therefore, that 
oy regulations could be devised for the preparation of sweet spirit of 

tre from duty-free spirit, which could be adopted with safety to the 
revenue, , 

Ether and chloroform may be made with the methylated spirit, and 
when the products have been purified in the usual way they do not 
appear upon a superticial examination to differ from those made with 
pare spirit. Upon allowing them slowly to evaporate, however, a 
peculiar and disagreeable odour becomes perceptible towards the end 
of the evaporation, This impurity would probably preclude their 
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application for most medicinal purposes, for which they are required 
to be pure, or at least to be free from any foreign flavour cither in 
taste or smell. When used as solvents, the same degree of purity | 

¥ is 


— 
= 


not gencrally essential, and we believe that ether and chlorofory, 
duced from the mixed spirit are perfectly applicable for most 
facturing purposes. 

Fulminating mercury is produced from mercury, nitric weid, and 
alcohol, and in consequence of the large quantity of alcohol consume; 
in the process, the price of the product is greatly intluenced by the 
cost of this ingredient, so that the English manufacturer has found y 
difficult to compete with those who can command cheap spirit. \y c 


pro. 
anu. 


are informed that most of the fulminating mercury now used in ¢),, 
country is either made from illicit spirit, or is brought fro), the 
Channel Islands, where the low price of spirit offers an adyant,.. 


to the manufacturer. The methylated spirit is applicable for this 
manufacture. 

We have been aided in this part of our inquiry by the inform 
kindly afforded to us by Mr. Alfred White, Mr. Charles 
and Mr. F. Joyce. 

4. A considerable quantity of spirit of wine is sold by retail deal... 
chiefly chemists and druggists, for burning. in lamps as a source , 
heat, including its application for singeing horses. — It is als» Mixed 
with oil of turpentine or other hydrocarbons for burning iy lamps 
as a source of light. The methylated spirit is quite suitable for <j.) 
applications. 

5. Spirit of wine is used as a solvent and menstruum for ad. 
ministering the active constituents of animal and vegetable substanes. 
used in medicine in the form of tincture, spirit, &e. These pre. 
parations being intended for the treatment of disease, and thei, 
efficacy frequently depending upon the association of substances 
which from long experience have been found to contribute to the 
required result, the unauthorised introduction into their compositio:, 
of a new substance, and especially one of so marked a character as 
methylie spirit, cannot in any way be sanctioned. There is a jars, 
number of pharmaceutical preparations of the sort here referred to, 
most of which are made according to formule given in the Pharnya. 
coperias, a strict compliance with which is enjoined upon those why 
compound them. We cannot recommend the substitution of any 
mixture for the pure spirit directed to be used in making the 
preparations. 

6. Spirit of wine is employed as a solvent of essential oils and other 
odorons substances used in perfumery, and it is scarcely necessary ty 
say that the addition of anything to the spirit imparting to it an wi. 
pleasant odour mus: render it untit for purposes of that deseript Won. 
The methylated spirit, therefore, cannot be used tor the preparatiny 
of perfumes. 
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7. The employment of spirit of wine in the manufacture of acetic acid 
by the German process of oxidation has been suggested as a possible 
result of the entire removal of the duty on pure spirit ; but this appli- 
cation could not obviously be made of a mixed spirit, such as has 
been contemplated in this inquiry. 

8. The methylated spirit would serve for the preservation of objects 

-of natural history, and also for the purposes generally to which alcohol 
is applied in chemical research, It would remove an impediment to 
the prosecution of science in this country, created by the high price 
of alcohol, which has long been complained of. 


To recapitulate briefly the results of this inquiry— 

It has appeared that means exist by which spirit of wine produced 
in the usual way may be rendered untit for human consumption as a 
peverage, Without materially impairing it for the greater number of 
the more valuable purposes in the arts to whieh spirit is usually 
applied. To spirit of wine of not less strength than corresponds to 
density 0°830, it is proposed to make an addition of 10 per cent. of 
ritied wood-naphtha, otherwise known as wood-spirit, pyroxylic 
spirit, and methylic spirit, and to issue this mixed spirit for consump- 
tion, duty free, under the name of Methylated Spirit.” [It has been 
shown that methylated spirit resists any process for its puritication, 
the removal of the substance added to the spirit of wine being not 
only difficult, but to all appearance impossible ; and further, that no 
danger is to be apprehended of the methylated spirit being ever com- 
pounded so as to make it palatable. The privilege of using such 
mixed spirit should be open to all branches of the arts and manu- 
factures without restriction ; but it may be expedient to prevent the 
sale of methylated spirit in licensed public-houses, or the preparation 
and sale of it by the licensed rectitiers of spirits. The wood-naphtha 
employed in mixing should be supplied by the Inland Revenue, in 
order to ensure uniformity in its quality, and that substance be mixed 
with the spirit at the distillery, under Government inspection. The 
permission to use pure spirit of wine for any purpose of manufacture, 
under a bond of security, or in presence of a revenue officer, may 
reasonably be withheld till the methylated spirit now proposed has 
had a fair trial. It may be found safe to reduce eventually the pro- 
portion of the mixing ingredient to 5 per cent., or even a smaller 
proportion, although it is recommended to begin with the larger 
proportion of 10 per cent. The present supply of wood-naphtha is 
amply sufficient for the application contemplated of that substance, 
for mixing with the spirits used in the arts and manufactures of the 
country. 

The command of alcohol at a low price is sure to suggest a multitude 
of improved processes and of novel applications, which ean be scarcely 
anticipated at the present moment. It will be felt far beyond the 
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limited range of the trades now more immediately concerned jy, t} 
consumption of spirits ; like the repeal of the duty on salt, jy will " 
once most vitally affect the chemical arts, and cannot fail Ultimiar, 
to exert a beneticial intluence upon many branches of industry, Ti, 
same measure also practically removes one of the last anomalies lean 
duties imposed for revenue; alcohol having, as a raw matey;,| 
manufacture, a claim to exemption from duty according ty x, 
principles of taxation. 


ut 
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We have the honour to remain, 
Sir, 
Your very obedient Servants, 


THOMAS GRALTAM 

A. W. HOFMANN 

THEOPHILUS ReEpWo,), 
London, July 24, 1554. ’ 


Joun Woop, Esy,, 
Chairman of the Board of Inland Revenue. 


Inland Revenue, 2d November INS4 
GENTLEMEN,— 

As I am informed that it is your intention to add some remarks ;, 
your report on the supply of spirit of wine duty-free for use int). 
arts and manufactures, I take the opportunity of requesting Vour 
attention to the passage in page 8 of the Report, in which you state 
in effect, that as the oils in crude naphtha are removable from ¢). 
mixed spirit by a process not very difficult, the question is reduced to 
the applicability of pure wood-naphtha for the object in view. 

I am not entirely convinced that the question is thus narrowed, 
We have two objects: first, to prevent the recovery of spirit o/ Wine 
from the mixture in such a state of purity as to render it potable : ay, 
second, to render the mixed spirit so offensive as to prevent oe 
temptation to its use among the workpeople, who will necessarily hay) 
access to it in the manufacturing processes in which it wall be ey. 
ployed. 

Now, it is obvious that the use of crude naphtha produces a yyy, 
offensive mixture than that of the pure naphtha; and that it would 
probably be so offensive as to preclude its consumption by Workpeople ; 
and this would be an important point gained. 

It is also obvious that any attempt to render it potable (as ay 
article of commerce) would be more troublesome and expensive. 


rn ee, 
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The question, then, remains, whether the crude mixture would be 
generally available in arts and manufactures. 
~ This 1s a subject of great practical importance, and I shall be much 
obliged by your attention to it, and by the communication of the 
result of your inquiries. 
I am, &ce., 


' Fea. F.RS (Signed) JOHN WOOD. 
Thomas Graham, “84.5 . es 

4 W Hofmann, Esq 9 F.RLS. 

Pieophilus Redwood, Esq. 


London, 8th January, 1855. 

a 

The observations which we desired to add to our “ Report on the 
Supply of Spirit of Wine, free from Duty, for use in the Arts and 
\anufactures,” have reference to the mode in which the public is to 
pe supplied with the spirit. Ona review of the subject, and after 
further Inquiries among manufacturers and others, we doubt whether 
would prudent to permit, at first, the retail sale of the methylated 
wpirit. It has been represented to us that the unrestricted sale of the 
gpirit would cause it to get into the hands of individuals of perverted 
tistes, Who, In extreme cases, tiay use it for producing intoxication. 
\lrhough we are satistied that such a misapplication of the methy- 
lated spirit could only occur in some isolated instances among persons 
of contirmed habits of intemperance, yet it may be feared that even 
such cases would cause a public outery against the measure before it 
had received a fair trial. We would, therefore, recommend that the 
methylated spirit should be issued, by agents duly authorised by the 
Board of Inland Revenue, to none bat manufacturers, who should 
themselves consume it, and that application should alwavs be made 
for it according to a recognised form, in which, besides the quantity 
wanted, the apphieant should state the use to which it is to be applied, 
md undertake that it should be applied for that purpose only. The 
manuulacturer micht be permitted to retail varnishes and other products 
contaimng the methylated spirit, but not the methylated spirit itself 
in an unaltered state, : 

lu thus suggesting a restriction upon the sale of the methylated 

it, we inust, however, express our belict that this limitation nay 
evcatually be removed with safety when the measure has been fairly 
ind fully introduced. ; . . 

Our attention having been directed, by vour letter of the 2d Novem- 
ber INO4, to that part of our Report in which we recommend the use 
of puruiied wood-uaphtha, sather than crude naphtha, for preparing 
the methylated spirit, we have mstituted new inquiries on this part of 
the subject. 
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We have, in the first place, to state, that the distinction of er,,,) 


and purified wood-naphtha is not generally recognised in commer; 
The term “ crude wood-naphtha,” when used, is understood to dy 


nate a very impure sort of naphtha, not in the state in which th: ; 


substance is first produced, but in a partially, although very jn, 
fectly, purified state. This product, which is of a brown colour, 5 
contains tarry matter and oils which are not easily volatilized, 4), 
being further purificd, constitutes the wood-naphtha general], 
with in commerce, and which we have referred to as puriticd | 
naphtha. The terms “ crude” and “ purified,” as thus applied, |, 
not any definite signification ;. they are used to indicate an undetiy, 
difference of purity, the principal feature of which consists jy, 
presence of more difficultly volatilized matter in the less pure thay, 
the more highly purified article. 


! 


We have further to state, that the purification of crude naphtha, | 


the extent to which this is effected for commercial purposes, is , 
attended with any difficulty. Methylated spirit prepared with , 
naphtha may also be rendered as free from taste and smell as 
made with puritied wood-naphtha, by simple and IMEXPENsiVE ry 

We have had a methylated spirit prepared (No. 1 of the speci 
sent herewith), containing 10 per cent. of the crudest wood-naplith 
could procure, and which was quite unsaleable. Now, by a sin 
distillation from 10 per cent. of potash, this (as seen in No.2) is jvc 
puritied, so as to be quite equal, if not superior, to the meth |: 
spirit made with Turnbull’s puritied wood-naphtha, as reeousnc, 
in the Report. The cost of applying this puritication of meth, |.) 
spirit would be less than Is. a gallon. 

We believe that if very impure wood-naphtha be used for makin 
methylated spirit, the spirit so prepared wall not fultil the requiren 
of any class of manufacturers referred to im our Report, unles. 
purification of the spirit before its use be permitted, and suc 
presume, would not be deemed advisable; if this  puritication 


t} 
1 


forbidden, the honest manufacturer would obey the law, and wort, ; 


a great disadvantage as compared with his less scrupulous competi 
who would resort to illicit purification. This of itself would be a ¢ 
evil, and one, we fear, quite beyond the powers of the Exeise to | 
vent. We admit that the methylated spirit made with erude haplit 
would be more unpalatable than that made with puritied wood-napi: 
and that the latter would be more likely than the former to be dy 
by the workmen employed in manufactorics where such spirit was u. 
but, as already stated, we can only conceive it possible that suc 
would be made of methylated spirit by individuals of perverted 1 
and contirmed habits of intemperance ; and in such instances 
doubt if even the use of crude wood-naphtha would be suffi 
entirely to prevent the evil. 

The conclusions we have come to as the result of our myestigaty 


per 
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on this subject are, that methylated spirit made with a very impure 
yood-naphtha could not be advantageously used as a solvent for resins 
py hatters and varnish-makers, as the less volatile parts of the naphtha 
would be retained by the resins after the spirit had evaporated, and 
the quality of the resins would be thus impaired, and that such me- 
thvlated spirit would be almost wholly inapplicable for chemical and 
pharmaceutical purposes, and for the preservation of objects of natural 
jistory. The benefits anticipated from the proposed measure would 
thus be greatly limited, without, as we believe, any adequate advantage 
resulting, either in increased security to the revenue, or otherwise. 

It is puritied wood-naphtha, and not the impurity which crude 
naphtha contains, that presents the great and insuperable difficulty 
we have indicated to its separation from spirit of wine with which it 
has been mixed ; in fact, the more highly paritied the naphtha is with 
which the spirit is mixed, the more difficult it will be to effect an alte- 
ration of this mixture in the way contemplated by any chemical process ; 
and in proportion as this condition is fulfilled, the mixed spirit will 
ye more valuable for use in the arts and manufactures as a substitute 
jor spirit of wine: on the other hand, the impurity which constitutes 
the difference between crude and puritied wood-naphtha presents 
little or no difficulty in the way of its separation, whilst for all purposes 
referred to it renders the mixed spirit contained in it less applicable, 
and for some of those purposes it entirely precludes its applicaiion. 

We are, therefore, unable to recommend any alteration in the mode 
of preparing the methylated spirit suggested in our Report. 

THOMAS GRAHAM. 


A. W. HOFMANN. 
T. REDWOOD. 


To John Wood, Esq., 


Chairman of the Board of Inland Revenue. 


@n the Preparation of Lithium.* 


(Copy of a Letter addressed to Professor Liebig by Professor Bunsen.) 


Dr. MaTTHIESSEN is still engaged with the preparation of the 
metals of the alkaline earths. Out of the chloride of lithium which 
vou had the kindness to send me, I have with him reduced the metal. 
This, which is more easily obtained than the other metals belonging 
to the same group, can be prepared at the lecture-table with the 
greatest success. The method by which we prepare it is the follow- 
ing:—Pure chloride of lithium is fused over a Berzelius’s spirit 
lamp in a small thick porcelain crucible, and is decomposed by a zinc 
coke battery consisting of four to six cells. The positive pole is a 


* Ann, Ch. Pharm. xciv. 107. 
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small splinter of gas coke (the hard carbon deposit in the gas yer 

and the negative an iron wire about the thickness of a ky + 
necdle. After a few seconds, a small silver-white regulus is ¢, | 
under the fused chloride round the tron wire and adhering 4, 
Which after two or three minutes attams the size of a small pes 

obtain the metal, the wire iD te and regulus are lifted out of th { 

mass by a stall flat spoon-shaped iron spatula. The wire « 

be withdrawn from the still melted metal, whieh ts protect 

ignition by the chloride of dithtum with wiitei i as coated, 

my tal TT be easily taken off the spatula with oa 

after having been cooled under reck-oil. As this operation. « 

repeated every three minutes, an ounce of chloride of lithin 

reduecd ina very short time 

Lithiin ona fresh ent surface has the colour of silver. J, 
nishes alter having been exposed for a few seconds to the sir, 
becomes slightly vellow. The melting point is T1807 CL A yi, 
it at that temperature, if pressed between two glass surfaces, 
the colour and brightness of polished silver. Lithium is harder 4 
potassium or sodium, but softer than lead, and therefore ey 
pressed out like that metal to wire. The specimen TE enclose, 

a foot im length, weighs only nine muilligrammes. It tears 

more easily than a lead wire of the same dimensions. By pres { 
lithium: can be welded at ordinary temperatures : it swims On roc! 

aud is the lightest of all solid bodies. | Its speeitic gravity is 0.5: 

heiig the mean of two experments. The first, in which the e})! { 
of lithium used was precipitated twice with carbonate of sii ‘ 
gave as result O-59083; in the second, the chloride was thre ' 
precipitated, and gave OOS8OL. Tf the atomie weight of fithya 
taken at S1°7, its atomie volume is 13°7, bemg nearly the sani 

that of calcium. 

Lithium is much less oxidisable than potassium or sodinm. 4 
these metals mark paper. Potassium marks it) whitish-grey, 
disappears first; then sodium, which gives a bluish-grey tint : 
last of all, lithium, which marks it lead-grey. Lithium ignites »: 
temperature much higher than its fusing point ; it burns trang 
with an intense white light. It burns when heated in eh, 
oxygen, bromine, iodine, or dry carbonie acid, and on boiling sil; 
with uncommon brillianey. When thrown on water, ito) 
but docs not fuse as sodium does. | Fuming and common nitric 
act on it so violently that it fuses, and often ignites. © Coneenty:: 
sulphuric acid attacks it slowly, but diluted sulphurie and lives. { 
chlorie acids quickly. Silicie acid, glass, and poreelain, are att 
by lithium at a temperature even below 200° C. 

| 
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On the Action of Iodide of Phosphorus upon Glycerine.* 


By MM. Berthelot and De Luea. 


Wuen | part of crystallised biniodide of phosphorus and 1 part of 
eyrupy glycerine are mixed together, a very energetic action soon 
takes place ; propylene ( all, ts evolved in the form of gas ; Water and 
liquid iodopropylene C,H; 1 distil over; and there remains in the 
retort a solid mass composed of iodine, undecomposed glyeerine, a 
small quantity of an organic compound containing iodine, together 
with oxygen-acids of phosphorus and a trace of red phosphorus, 
With 1 eq. iodide of phosphorus and variable quantities of glycerine, 
the products are 1 eq. todopropylene and + eq. water. ‘To obtain 
1 eq. of propylene-gas, it Is necessary to use from 9 to 18 ec. of 
iodide of phosphorus; hence the formation of propylene is but of 
secondary importance as compared with that of iodopropylene. The 
residue in the retort is of variable composition. When LOO parts of 
ivdide of phosphorus are made to act on 100 parts or more of gly. 
ceriue, the products just mentioned are formed, and the residue 
consists mainly of glycerine; but when only 6 parts, or a simaticr 
quantity of glycerine is used to 100 iodide of phosphorus, the residue 
i the retort consists of it black, non-volatile, insoluble mass; the point 
at which this change in the reaction takes place corresponds nearly 
to the proportion of ~ q. glycerine to 1 eq. iodide of phosphorus. 
Half the iodine of the iodide of phosphorus used contributes rather 
to the formation of the iodopropylene, but remains in the residue 
ynder various forms, chicfly, however, in the free state. The prin- 
cipal reaction which todide of phosphorus exerts upon glycerine 
appears to be that which is represented by the following equation :— 


PI,+2C,H,0;=C,1,1 + 1HO+4+1 4 (C10, + PO,—HO), 


the portion within the brackets representing the oxygen-acids of 
phosphorus, mixed and combined with the excess of glycerine. The 
fyrmation of iodopropylene is due to a reducing action exerted by the 
iodide of phosphorus on the oxygen of the glycerine. 

lodopropylene, C,H, constitutes the greater part of the dis- 
tillate obtained im this decomposition. The latter is rectified, and 
the liquid which passes over at 101° received in a separate vessel, 
jodopropylene thus obtained is a colourless liquid, having an ethereal 
and afterwards alliaceous odour, insoluble in water, soluble in aleohol 
and ether, and of specific gravity 1:789 at 16°. 


* Compt. rend. xxxix. 715; Ann. Ch, Phys, 3) xliii. 257. 
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Found. Caleulated, 
Carbon : , . 21° 21-4 
Hydrogen :, : - se 30 
Todine : ; ; . ware 79°6 

100: 4 LOO) 


Under the influence of air and light, it quickly turns brown 
then emits extremely irritating vapours. 

By the action of aqueous ammonia at 100°, continued for fit 
hours, iodopropylene is completely de composed ; and if the resulriy) 
mass be distilled with potash, a very volatile base is obtained, |, ' 
is insoluble in water, and smells of ammonia and also like Sca-tish 
This base forms a hydrochlorate, which is soluble in auhydy... 
alcohol and deliquescent ; and the hydrochlorate forms with biel, 
of platinum a double salt, which erystallise sin vellow needles. g 
solves in boiling water, and has the composition of chlovey] 


propylamine, CIN, HCI, Prct,. — 


» and 


. 


_—i , , 
ee — 
Carbon . . 132 150 15: —_ ne 
Hydrogen . 39 38 38 — ane 
Plainun 2. — 375 37:6 37-9 Bo 
This double salt, when gently heated with potash, is sudd, 


de ‘composed, with formation of an inflammable gas, which smel). jy 
ammonia and sea-fish, and dissolves in water,—and of a liquid whi 
has a similar odour, a strong alkaline reaction, and on acldliti rar 
lumps of solid caustic potash, or on being heated to 5G° or GO. |, 
and gives off an inflammable ammoniacal vapour. 

It appears, then, that the action of aqueous ammonia at iT 
produces hydriodate of prepylene: but this is not the only 


Ue on 
formed. If the liquid containing potash, from whieh the proj 
has been driven out by boiling, is mixed with a slicht excess ot hve 


chloric acid an? evaporated in the water-bath, long violet-black l 
are produced, which fuse when heated, and are decom). =" \ 
evolution of iodine, leaving a residue of chareval ; they are inse! 


his | 
ase) 


in water, somewhat soluble ina hot solution of iodide of potass; 
sc rareely or not at all in sulphide of carbon, and but) spar tu 
anhy drous aleohol and inether. The composition of the dark nce: 


rcerystallised from ether was not ascertained with cetainty, bu: 
analy ses gave the following results :— 


! 
iy i 


Carbon. ; ; . 260 923-4) 
Hydrogen ° , . #1 D4 
Nitrogen . ° . “Dy O-3 


; 15 
Iodine : - «. G16 COS 


IODIDE OF PHOSPHORUS ULPON GLYCERINE lt7 


| Fuming nitric acid instantly decomposes lodopropylene, with sepa- 
| ration ol iodine. Sulphurie acid docs not act on lodopropylene in 

ee cold; but on the application of heat it carbonises the latter, and 
~ tl qu mntity ol propyl ne us is ¢ volved. 


By the action of hvdrogen-sas in the nascent state, lodopropy! ne 
= . vi rted Mito propyl he. When todopropy lene Is added toa small 
atity of zine and dilute sulphuric acid, and the mixture gently 

|. the li lopropy lene Is decoinposed, and a as Is ( volved, the 


ut of which consists of props lene ; 
Cult + 224n + WO=C.U,. + Zul + ZnO. 


When a stnall quantity of todopropslene and dilute sulphuric, or, 


thh | 


estrone hydrochloric werd, are omtrodauced mto ai test-tube 


eoover mereury, the latter is attacked, and pure props lone was 


Propylene sas may be obtaimed in the pure stute Ivy collecting 
the gas evolved ino the action of todide of phosphorus upen 
ne, or that whieh is prodneed by the decompositicn of iede- 
lene wiih HHeTCUPY and hvdroc! lorie uend, as just desertbed 
fue cas oDtained by the former method contains a certain quantity of 
wetted livdrogen; the second method vields propy lene-gas 
do with a little hydrochloric acid gas, and a small quantity of the 
mp of a chloraretted or roduretted body, which latter may be 


ctely condensed by passing the gas through a tube cooled 
}0. Large quantities of propylene gas may be readily ob- 


splortus Pi, (prepared by dissolving phosphorus, tovether with 


t thes its weight of jodie, im sulphide of carbon, and cvapo- 
the solution in-astream of carbone acid eas) with 50 ers. 
syrnpy elvecrine, and inducing the action by a gentle heat; 30 
s. otf iodopropylene then collect in the veeciver. This product is 
luced into a small tlask with 150 erms. of mereury and 50 to 
60) crs. of fuming hydrochloric acid, and gently heated : propylene- 
sis then pnmediately evolved, and nay be collected-to the amount 
bout 3 litres, The eudiometric wnalysis of propylenc-gas gave 
hers corresponding with the formula Cb. : the specific gravity 
is | ud tobe =|: fOS. while the density enteulated trom the formula 
a condensation to -£ volumes is 1-478. 
Pare propvlene-gas has a peenhar and) somewhat phosphorous 
like that of purtiied elefiant-yas; its taste is sweetish and 
eating. Tt is net condensed by cooling down to —40> 5; but 
nit was introduced into the narrow neck of a glass tube, the body 
ich was filled with meveury, its condensation was effeeted by 
i the expansion of the mercury i heating, at a pressure which appeared 
be intermediate between those which are required for the con- 
esation Of ammonia and of earbonie acid respectively, Wate: 


Joby mixing moa tabulated retort 50° erms. of bintodide of 
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absorbs from one-tenth to one-sixth, absolute alcohol twelve to thi. 
teen times, aud glacial acctic acid five times its volume of propylene. 
gas. Fuming or concentrated sulphuric acid absorbs propylene-cas 
readily : bromine absorbs and combines with it. ; . 
When a small quantity of iodine is introduced into a glass elyy, 
filled with propylene-gas, and the globe exposed to sunshine for a 
hour, or heated for some time to 50° or GO, a liquid product | 
formed, which may be purified by agitation with potash. This liquid | 
has a density of 2-490 at 185°; when recently prepared, it is colour. 
less, and has an ethereal odour, but becomes coloured by the aera, 
of the air, and more especially of light, and then exerts an etre tnely 
irritating action on the eyes. [It is the bimodide of propyley: 


, 
cA4,~ 


Carbon. : 2 » Wa 12-2 
Hydrogen : ' ~ 2-0 
lodine ; ; . . $8 S58 

16071 100-0 


This liquid does not solidify at —10° Heated with potash ayq 
alcohol, it reproduces propylene-gas, together with a few drops of 4 
volatile compound different from indopropylene, and probably eq. 
taining oxygen. ; 


@n the Formation of Alcohol from Olefiant Gas, 


By M. werthelot. 


A rarce glass globe of 31 or 32 litres capacity was exhausted of yyy 
and tilled with olctiant gas ; 900 grammes of pure and boiled sal. 
phurie acid poured into it m several separate portions; then ai fe 
kilogrammes of mereury; and the whole submitted to vieleat and 
continued agitation: the gas was then gradually absorbed. Arty 
53,000 agitations, the absorption beeame too slow, and the operetion 
was discontinued ; the quantity thus absorbed amounted to 50 Litres 
The sulphuric acid was then mixed with five or six times its bulk «; 
distilled water, and after repeated distillation and subsequent. seq- 
rations with carbonate of potash, 52 grammes of hydrated aleohs!| 
were obtained, which by its density corresponded to 45 grammes o1 
absolute alcohol. This weight amounts to three-fourths of the oletiant 

s absorbed : the rest was lost in the several manipulations. 

The alcohol thus obtained exhibited all the characters of ordinary 
alcohol produced by fermentation, having a_ spirituous taste aud 
odour, distilling without residue at 79° to SIS C., yielding oletion: 


f 
iy 


i 


i 
© 
8 
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gas when heated with sulphuric acid, and acetic ether when distilled 
with sulphuric and acetic acids together. 

To obtain further confirmation of this result, olefiant gas obtained 
by the action of hydrochloric acid and mereury on the iodide of 
ethylene (CHI, + Hg =C UH, +2 Hy, 1), was absorbed by sulphuric 
acid, and the liquid saturated with carbonate of baryta or carbonate 
of lame; in this manner the sulphovinates were obtained. 

The baryta-salt distilled with acetate of soda vielded acetie ether ; 
with butyrate of potash, butyric cther ; and with benzoate of potash, 
penzoie ether, C,H ,O,C Hy. This latter product boiled at 210° C., 
and vielded benzoic acid and alcohol when treated with potash. 
Lastly, to show that the same results may be obtained with olefiant 
yas not ‘originally derived from alcohol, coal-gas was subjected to the 
aetion of iodine, and the resulting iodide of ethylene decomposed by 
heating it wih potash, The pure oletiant gas thence obtained was 
absorbed by sulphuric acid as before, and by the series of operations 
above desertbed, benzoie ether was ebtained, which when distilled 
with potash, yielded benzoie acid and alcohol. This is the tirst time 


that aleohol has been produced without fermentation. 


Formation of Propylic Alcohol, C11 ),, from Propulene, Cll. 
—Vropylene gas is absorbed by strong sulphurie acid almost as 
rapidly as carbone acid by potash; and on subsequently diluting the 
aeul with water, filtering, and distilling, propylic alcohol is obtained 
in the form of a spirituous liqaid, having a peculiar pungent odour, 
soluble in water, but precipitated from the solution by carbonate of 
potash. This liquid in a state of concentration, but still mixed with 
a certain quantity of water, has a density of 0°817, and begins to 
boil at 81° to 82°C. Tt mixes in all proportions with water, and 
forms with crystallised chloride of calcium either a hemogencous 
<lution, or two distinct. strata, according to the proportion of the 
salt. It burns with a brighter flame than commen alcohol ; mixed 
with sulphuric acid and sand, and heated, it blackens; decomposes 
rapidly, and yields propylene-gas, mixed with about ,' th of another 
combustible gas, probably hydride of propyl, C.H,. Distilled with a 
mixture of sulphuric and butyric acids, it yields propylo-butyric ether, 
CHO, Cgll;, which is a neutral liquid, lighter than water, volatile 
below 130° C., and having an odour like that of butyric ether, but 
more unpleasant ; it ts decomposed at 100° by potash, yielding buty- 
rate of potash and propylie aleohol. The aleohol distilled with sul- 
piuric and acetic acid, yields propylacetie ether, analogous to ordinary 
acetic ether, but volatilising at about 90° C. A mixture of propylic 
deohol and sulpburie acid, xently heated, and then saturated with 
carbonate of baryta, vields a crystaliisable salt, the sulphopropylate 
of baryta, 8,00, H,,, HO, BaO +6 Aq. This salt parts with its water 
of erystallisation in vacuo. With benzoate of potash, it forms propylo- 
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benzoic ether. By immediately saturating with carbonate of bary:, 
the solution of propylene in sulphuric acid, two salts were obtained, si 
taining different quantities of water, viz. S,0,,C,1l,, HO, BaO + 6 4, 
identical with the salt obtained from propylic aleohol, S,0.,.C.H WG 
BaO+2 Aq., corresponding with the sulphovinate. These ie 
hydrates exhibit the same degree of stability, and behave in the s,),. 
manner with various salts, both producing the acctate, butyrate, 
benzoate of propyl.* 7 

Propylene is likewise absorbed by hydrochloric acid. When ¢},;, 
gas is left to stand at ordinary temperatures over a stratum of the 
fuming acid, it is slowly taken up and disappears after some woo. 
this reaction takes place even in a sealed tube. At 100°C. the 4), 
sorption is complete in 30 hours. The product is a neutral liquid 
lighter than water, and insoluble in that fluid. After being puritied 
with potash and distilled, it consists for the most part of hydroch Jory, 
of propylene, CyH,,HCL, which volatilises at about 40° C., and has), 
odour, taste, and flame of hydrochloric ether. 


ale 
and 


@n the Substitution of the Aldehyde Radicals in Ammonia.+ 


By J. Natanson. 


Cll Thi 
Wj) NO- WO.—This compound, ¢; 


rather the corresponding chloride, is obtained by the action of chlor), 
of ethylene (CUHCL, or CyIL,CE. HCH) on ammonia at high te, 
peratures :— 


CUCL. HCL + 2UN=NICL + GUSLy cr. 
47 


Ovide of Acctylammonina : 


i- 


When one part of chloride of ethylene and tive parts of strong ayy) 
monia are placed together ina sealed tube and heated in an oil-bath 4, 
150° (no action takes place at 100°), the chloride of ethylene is coy, 
pletely absorbed in the course of afew hours, and the whole convert 
into a homogeneous yellow, watery, liquid. On opening the tube, th, 
odour of chloride of ethylene is no longer perceptible ; and if the liquid 
be left to evaporate over sulphuric acid or in’ a warm place, 
ammoniae separates out, and a mother-lquid is obtained whieh yields 
nothing but water and ammonia by distillation with hydrate of din, 
and therefore does not appear to contain any volatile organic ba 
but on treating it with recently precipitated oxide of silver, evaporating: 


* The compound formed with propylene and fuming sulphuric acid docs tr 
produce these ethers 
+ Ann. Ch. Pharin. acu. 48. 
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the filtrate to dryness at a gentle heat to expel the ammonia, and 
extracting the residue with water, a solution is obtained having a 
strong alkaline reaction, and therefore indicating the presence of a 
non-volatile base, The aqueous solution blackened on exposure to 
the ait, and deposited reduced silver ; and on removing the silver by 
sulphuretted hydrogen, expelling the excess of that gas from the 
filtrate by heat, neutralising the remaining liquid with sulphuric acid, 
decomposing the sulphate with caustic barvta (taking care to avoid an 
excess of that reagent) and extracting with alcohol, the base was 
obtained in the free state. 

Great difficulty was experienced in fixing the composition of this 
base by analysis, because none of its salts could be made to crystallise, 
the only mode of obtaining them in a state approaching to purity 
being to precipitate them from their aqueous solutions by alcohol. 
They ave then obtained in the form of white flocculent precipitates, 
which in drying aggregate together in yellow viscid masses, rendering 
it impossible to dry them completely ; moreover, in the dry state they 
are highly hygroscopic. 

‘The sulphate prepared in the manner just described, gave, in two 
analyses, 0°77 and 41°13 per cent. sulphuric acid; the formula 
Or NO.SO, requires 43°47. The chloroplatinate, which, ac- 

3 


cording to theformula, “aie }NCI - PtCl, should contain 39°57 per 
3 


cent. platinum, yielded only 38°22 per cent. These results not being 
suficiently accurate to establish the formula without further con- 
firmation, such confirmation was sought in the proportion of carbonic 
acid and nitrogen obtained by combustion of the sulphate. Experi- 
went gave N : CO,=1 : 3°91, which does not differ much from the ratio 
given by calculation, viz. 1: 4. These results, viewed in connection 
with the two following reactions, which show that the base contains 


the radical of aldehyde, may be regarded as sufficient evidence that it’ 


is really the ovide of acelylammonium.—1. When nitrate of silver is 
added to a solution of the chloride and the liquid heated, aldehyde is 
copiously evolved, especially if a few drops of dilute sulphuric acid 


be added: —“4498} NO + NO,=C,H,O. HO + 2N + 2H0: 


», When ammonia and nitrate of silver are added to a solution of the 
base or of either of its salts, and the liquid boiled for some time, an 
extremely beautiful specular deposit of silver is formed, indicating the 
presence of a considerable quantity of aldehyde-ammonia. This 


reaction is slower with the chloride than with other salts, because the 


separated ch'oride of silver is difficult to reduce. 
The base separated from the sulphate by means of baryta forms a 
yellowish, inodorous, viscid mass, which dissolves readily in water and 


i 
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alcohol. The aqueons solution has a strong alkaline reaction, a shieh;}y 
caustic taste, and when boiled gives off the faint characteristic odo, 
of alkaline solutions, [It easily expels ammonia from MMO NIA] 
salts. It absorbs carbonic acid from the air, and afterwards efferveso,. 
with acids. When heated it becomes carbonised, giving off y vapo si 
which have a fatut bat charac eristic odour. When aqueous ¢ thyla. 
mine is added at ordinary temperatures to a salt of acetvlammon; um. 
its olovr ts immediately ‘destroyed, a proof that cthylamine Separates 
acetylamine from its compounds ; on boiling, however, the ethylaning 
Ie xpelled, its volatility then coming into play. Hyde: ated oxide 

wee tylammonium does not dissolve alumina; it dissolves ox}: Bh saa 
silver with great facility, but the silver is quic “ly reduced on heat): "5 
the liquid) Solution of chloride of gold produe es an orange-yel],, 


a norph MIS pred cipitate, which dissolves readily when the liq bene 


at 


is 
lieated. but ts alin ost ‘simultane ously decomposed, with reduction o4 
gold. Bichloride of platinum forms a deep orange-yellow filniy py... 

eipitate, which af hed oe argregates together, _ le of ame sim 
forts 2 white pree ipitate very sp winely soluble in cold) water, J), boat 
dissolving with toler able fac ility in hot water, and se nie INE OUt vain 


omcoolnig 5 it is msoluble in wleoh ol. 

: Siipha’ e of acelclammonium is prceipit ited from a mod: ‘rately 
coucentrated aqueous solution by alcohol ino white flakes; fin, |, 
stronger solucion, as a non-mise:ble yellow stratum of liquid, “Tes 
a sheht ac Hdl re: etioa, even Hf tie aqheous solution before prec pits ition 
with aleohol has been made alialine “m excess of base. When drip.) 
it forms a viserd, yellow mass. 

The airefe is similar to the sulphate. The oxalate is precipitated 
by aleohol from the aqueous solution ta the form of a white: gels: 
hOUS Pree} Iphiate, wh wa if the solution is concentrated, Converts tho 
liquid inte a pasty mass The aqueous solation of the chloride dor. 
not mix m the eeneenty. sie “dl state wath alcohol, but remains as a he: avy 
stratum at the bottom; but in the dilute state, the chloride, wy) 
the other salts, is not precipitated by alcohol. The salts of ace Vliin 
monium are very hygroscopic, becoming moist in a few seconds after 
drying. They are all inse duble in ether : 

. ‘ 

Hydrated oxide of acetylammonium, . ‘it NO .1L0, is 


Jsii- 


meric with aldchyde ammonia C,H ,O,%11,N ; and though it hs. 
certain properties in common with that compound, e.g. the reaction 
with silver-salts. it is nevertheless sufficiently distinguished therefror, 
by its fixity. its basic qualities, and its permaneney in presence ot 
acids and alkalies. The most remarkable and intewesting point con. 
nected with this base is its non- ‘volatility. It is, im faet, a fixed 
alkali, like the bases of Hoftmann’s fourth series ; and though much 


less complex than those bases, is neverthless permanent at ordinary 


> OT is > 
: = 
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cperacares, and is not resolved into water and acetylamine, even 
when heated. Its existence affords one more argument in favour of 
the ammoninn- theory, tending in fact to show that the ammonium- 
oxides are the true bases, while ammonia and the compound ammonias 
ue merely products resalting from their decomposition, 
“It is very probable that by treating the aqueous solution of oxide of 
scetylammontim with fresh quantitic sof chloride of ethylene, a greater 
number of equivalents of livdrogen nay be replaced’ by acetyl, and 
that by treating it with aleohol-radicals, a series of new fixed alkaloids 
mia be formed, 


[uvestigations in the same directions as those of Natanson above de- 
eihod, but with somewhat diiferent results, have been made by Cloez.* 
‘This cheniust has examimed the action of aninonia im the state of 
al sholie solution on bromide of ethis lene, CU Br, or CLVLBr. HBr. 
He tints that these bodies do not act upon another in the cold, but 

if, Wien the mixture is enclosed in sealed tubes and heated for two 

three hours in boiling water, a copious deposit of bromide of ammo- 
is formed, which inereases on cooling. The action is completed 
ptwelve hoars ; and if the ammoniacal liquid be then filtered from 
the snlime cle posit and evaporated, there remains a solid delique scent 
residue, Which, when heated with a mixture of lime and potash, gives 
W first a very caustic transparent liquid having a decided amuw- 
yiacal odour, atterwards a viseid, and at last a thiek glutinous liquid. 
ly the distillate be left for twenty-four hours in contact with fused 
- potash, and then rectified, about one-third passes over between 


cattst 
pid and 1150 ©, the rest at a temperature above 350°. The more 
vole portion is a transparent colourless liquid, having a faint 

nical odour and) very caustic taste; it has an alkaline reaction, 
peatiauses acids, and forms with mi si alts, most of which crystallise 
real os The formula of this base is CLILN. C@Cloez calls it Formiline 
better perhaps Formylamine), ini ismuch as it mav be regarded as 
ammonia in which 1} eq. TE is repl: aced by 1 eq. formyl, CU. For- 


yamine aets, even at ordinary temperatures, upon the bromides of 
! meth | ethyl, and amnyl, forming new liquid bases, whose composition 
may easily he prechete “ll. 

The crude product from which the formylamine has been distilled 
elds a second base which boils at 200°, and is re ‘garded by Cloez as 
leefyline or Acetylamine, although the analyses which have been 
ue of it do not establish che formula very precisely. 


* Institut, 1863, 213; Liebig and Kopp's Jahresbericht, 1853, 468. 
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Compounds of the Ketones with Alkaline Bisulphites.* 
By Dr. Limpricht. 


Tae Ketones form with alkaline bisulphites crystalline compound 
similar to those which Bertagnini has obtained with the aldehydes. 

1. Pure acetone, agitated with a concentrated solution of bisulphit 
of soda, dissolves with considerable evolution of heat, and the Ji, aid 
on cooling yields laminz of the sulphite of acetone and soda. The, 
crystals dissolve pretty easily in water, less readily in alcohol ; en 
they are heated alone, cmpyreumatic products are evolved; on dic. 
tilling them with an alkaline carbonate, pure acetone passes oy . 
For analysis, they were freed from the mother-liquor by pressure 
between paper, and dried over sulphuric acid :— ° 


Caleulated. Found. 

ec .+- 3 Ma 21°3 

4 [ae 1-3 tl 

$O ... 2 1LS 15:7 

NaO .. 31 191 19-2 

2S0,. . . Gh 39°6 39°7 
“NaO.C,H,O,.280,+Aq. 162 100-0 1090 


2. The compound of acetone with bisulphite of potash is prepared 
like the soda-compound, and resembles it in all its properties, |, 
gave by analysis 27-21 per cent. of potash, agreeing very nearly wiy), 
the formula KO . C,U,0, . 2S0,, which requires 27-81 per cent. 

3. When acetone is mixed with a very strong solution of bisulp|ii, 
of ammonia, it dissolves with so great a rise of temperature, that ¢), 
mixture begins to boil ; nevertheless, it docs not deposit any erys:.), 
on cooling. After evaporation, the compound remains in the <,),,| 
form, but still mixed with bisulphite of ammonia. The author jy, 
not yet obtained it in the pure state. 

Sulphite of acetone and ammonia distilled with excess of lime 4. 
in Gissmann’s process, see page 160) yields a volatile base, why\', 
may be separated from the ammonia that passes over with it |), 
treating the dry hydrochlorates with absolute alcohol. When 4); 
salt which remains on evaporating the alcoholic solution is treate| 
with potash, a strong ammoniacal odour is evolved, and an inflam. 
mable vapour given off. 

By agitating a concentrated solution of an alkaline bisulphite with 
the liquid containing butyral and butyrone obtained by distilling 
butyrate of lime, or with the mixture of valeral and valerone 
duced in a similar manner from valerate of lime, results were obtain 
showing, first, that butyrone and valerone behave with alkali 


* Ann. Ch. Pharm. xciii. 238. 
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)jsulphites im the same manner as acetone, and consequently, that 
re same may very probably be predicted of all ketones ; secondly, 
that butyral and valeral, which, on account of their boiling-points and 
their reaction with wMOMaA, have been regarded as not identical with 
thie aldehydes of butyric and valerianic acids, at least resemble the 
aldehydes in their behaviour with alkaline bisulphiies. 

The compounds of ketones with alkaline bisulphites may, perhaps, 
throw some light on their rational formuke. Gerhardt derives the 


: 11 aod ; 
aldehydes from the type hydrogen m |, by substituting 1 atom of the 


orvgen-radical of the correspouding acid (othyl or acetyl C,1L,0,, for 
example, Mm the case of acetie acid) for 1 atom hydrogen: thus, 


_CILO, ; 


common aldehyde = T e Now, in the compounds of the alde- 


ivdes with alkaline bisulphites, the other atom of hydrogen is replaced 
CML Oxy & iii 
in the alkali-metal: e.g. ~+ % 2 (8,04. The ketones are derived 
fom the same type, and are regarded as aldehydes, in which the 
cond atom of hydrogen is replaced by an alcohol-radical, thus: 
§ Il QO. ; yy) * . . 
aectone = és ti rs R Chis mode of representation, however, does 
ie 
pot explain the formation of compounds of ketones with the alkaline 
pisulphites, because the place of the atom of hydrogen, which should 
be replaced by the alkali-metal, is already oceupied by an alcohol-radical. 
a . CH,(C,U,)O.,) } , 
Rut if the formula of acetone be written thus, ~**> “ws 2/ t which 
aqgouuts to supposing that an atom of hydrogen in the oxygen-radical 
tel is replaced by methyl (as in gaultheria-oil), the difficulty just 
wentioned will be removed, aud the rational formula of sulphite of 
acetone and soda will be— 
i A 
a”"9 2°*3 2’S » 
Naa ; 8,0, +2 Aq. 


On Caprylic Aldchyde.* 
By Dr. Limpricht. 


Pur liquid product obtained by distilling castor-oil or its soaps with 
hydrate of potash, is stated by Bouis,t Cahours,t Moschnin, § 
and Squire, || to be caprylic alcohol, C,,H,,0,; Wills and Railton, 


Ann. Ch. Pharm. xeiii, 242. 
+ Compt. rend, xxxviii. 935; Ann. Ch. Phys, (3) xliv. 77; Chem. Soc. Qu. J. vii. 286. 
+ Compt. rend, xxxix. 204. 

Aun. Ch. Pharm, Ixxxvii. 111, 

Chem. Soe. Qu. J. vii. 108. 
© bid. vi. 208, 307. 
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on the other hand, regard it as cenanthylic alcohol, C, Io 
According to Limpricht, however, it is not an aleohol at all. “be 
caprylic aldehyde, C,H ,¢O,. Tais conclusion is based on the fact 
that the liquid in question, when mixed with a conccutrated solutiny 
of bisulphate of potash or soda, yields a large quantity of a crystalline 
compound (a property belonging to the aldchydes and acctones, “ie 
not to the alcohols) ; and that this compound, when freed from the 
mother-liquor by pressure between paper, washed with cold alcoho) 
dried over sulphuric acid, and then dissolved in hot water, yields pure 
caprylic aldehyde. In fact, the liquid thus obtained, after being 
dried over chloride of calcium, and rectified till it boiled constantly 
at 178°, yielded by analysis 7465 (mean) per cent. of carbon and 
12-76 of hydrogen, numbers agreeing very nearly with the formul, 
of caprylic aldehyde, which requires 75°0 per cent. carbon and 12-5 
of hydrogen. ia 
The erystalline compounds of this aldehyde cannot be purified |. 
crystallisation; moreover, they und-rgo a slow spontaneous deen); 
‘position, continually giving off sulphurous acid : henee they are not \, ’ 
adapted for analysis. The potash-salt, when puritied as completely 
as possible, exhibited too great a quantity of potash and too Jit] 
C\st,;0,) 
kK ) 


sulphurous acid to agree with the formula, 8,0, + 3Aq.; 


but the proportions of carbon and hydrogen found by combustioy 
agreed very closely with that formula. . 

Caprylic aldehyde turns acid on exposure to the air, like oth 
aldehydes,—a_ fact which explains the result obtained by Railton 
who, by passing oxygen gas through his supposed cenanthyle aleohol 
obtained a large quantity of acid. 


[The experiments just described certainly show that eaprylic alde- 
hyde occurs among the products of the distillation of castor-oil with 
hydrate of potash, and that it may be separated out by combination 
with alkaline bisulphites ; but they by no means prove that it is the 
only product. On the other hand, the very exact analytical results 
obtained by Bouis, and the numerous derived compounds obtained 
by himself and others, establish beyond doubt that eaprylic alcoho! 
is not only a product, but one of the chief products of the decom. 
position ; and the experiments of Wills and Railton also render jt 
probable that ccnanthylic alcohol is sometimes obtained by the sane 
process.— Ep. | 7 
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Chemical Notices.* 
By H. Limpricht. 


\. Preparation of Leucin Srom the Aldehyde of Valerianic Acid.— 
The reaction on which this mode of preparing leucin depends is 
emilar to that by which Strecker obtained alanine from the alde- 
jvde of acetic acid. The ammoniacal compound of valeral is boiled 
in a retort with hydrocyanic and hydrochloric acid, till the oily layer, 
consisting of the fused ammonia-compound, has completely dis- 
appeared. The greater part of the sal-ammoniae is then left to 
ervstallise out; the hydrochloric acid removed by hydrated oxide of 
jead; the lead by sulphuretted hydrogen; and lastly, the residue 
which remains alter evaporating the filtrate, crystallised from hot 
dilute alechol. The lauiinee thus obtained exhibit the reaction and 
position of leucin, viz. :— 


qoul 
Caleulated. Found. 
me « «6 ak ab9 
| aaa 99 10-0 
a 1} 10°7 
4 Q0 ; 32 2-F oO 
(,,H,,NO, 131 100.0 


» On the Metaldehyde of Valerianic .Acid—It is stated by 
Parkinson,t that an isomeric modification of valeral is obtained, 
|) in the preparation of that bedy by the action of sulphuric acid 
and chromate of potash on fusel-oil; (2) when valeral is heated above 
its boiling pomt ; (3) by heating the sulphite of valeral and soda with 
dry carbonate of soda. According to Limprieht, however, no such 
modification is obtained by either of these processes, 

3. Easy Method of Preparing Chloride of Ethylene.—A tubulated 
retort ishalf filled with a mixture of 2 parts black oxide of manganese, 
3 parts common silt, I parts water, and 5 parts sulphuric acid, and 
Joosely connected with a flask to serve as reeciver. Olefiant gas 1s 
then passed into the mixture by means of a tube passing through the 
cork of the tubulure, and dipping half an inch below the surface of 
the liquid. . So long as the gas is passing through the mixture, the 
retort must be only very gently heated,—as by placing under it a 
single red-hot coul,—and the resulting chloride of ethylene afterwards 
distilled over at a higher temperature. — If this precaution be attended 
tu in heating the chlorinc-mixture, the operator will not be annoyed 
by escape of chlorine. 

“Where coal-gas is at hand, it will naturally furnish the readiest 


* Ann. Ch. Pharm. xeiv. 243. + [bid xe. 114, 
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source of ethylene; but when that is not the case, the oletiant a 
may be readily prepared from alcohol and sulphuric acid, by adopt 4 


Wohler’s method of adding sand to the mixture in sufficient quantit: 
to make it into a thick paste, this addition completely preventiy. the 


frothing which otherwise causes so much inconvenience. The ery), 
product thus obtained in an hour and a half from 2 ounces of aleohol 
yielded 1 ounce of pure chloride of ethylene. 

The arrangement just described is peculiarly well adapted for eo), 
densing the gases homologous with ethylene, when it is desire 4, 
submit them to further examination, for which purpose they y,,, 
formerly collected in gasomcters over water, and converted into liquid 
bromides by contact with bromine. If, for example, we wish 4, 
examine the hydrocarbons homologous with ethylene, which ay. 
obtained by heating valerate of baryta, the retort containing that <,); 
may be connected air-tight with a tubulated and well-cooled receiver 
to condense the liquid products, and the gases not condensed jn, +), 
receiver made to pass into the chlorine-mixture. 


4. The following compounds, usually regarded as aldehydes gy.) 
ketones, do not combine with alkaline bisulphites, either when agitat, « 
and heated with an aqueous solution of the potash or soda-s;}y 


or 


when their alcoholic solution is mixed with an alcoholic sole. of 


the ammonia-salt. 

Myristone, prepared by dry distillation of myristate of line. 
mixture of Palmitone and Sfearone, obtained by quickiy he),,., 
margarie acid with excess of lime; Benzophenone, prepared in a 
similar manner from benzoate of lime ; Phorone, from camphorate oy 
lime; Palmitic aldehyde, obtained by oxidising ethal with a wixty), 
of chromate of potash and sulphuric acid. 

Hence it appears that the property of combining with alkaline 
bisulphites does not belong to all aldehydes and ketones,—or, per. 
haps, the bodies just mentioned do not belong to either of thes. 


groups, 


@n Compound treas. 
By N. Zinin* and F. Moldenhauer.ft 


Tne researches of Chancel, Wurtz, and Hofmann, have bro, 
to light a number of compounds which may be regarded as urea, \, 


® J. pr. Chem. Isii. 355, Ann. Ch. Phys. [3) xliv. 57, 

+ Ann. Ch. Pharm. xeiv. 100, The experiments of Zinin and Molden}ya yo; 
appear to have been made about the saine time and independently of each other 
Zinin'’s paper, however, was published first, containing a full description of 1), 
acetyl and benzoyl ureas, and a slight notice of the other two compounds. 7) 
description and analysis of these latter is due to Moldenhauer, 


_— 
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which one or more equivalents of hydrogen are replaced by a corre- 
sponding number of equivalents of a hydrocabon. The following 
experiments -show in like manner that the hydrogen in urea may be 
replaced by oxygen-radicals :— 


1. Acetureid, Acetyl-urea, or Othyl-yrea, C, C a ‘oO } 
- -— 2 


When chloride of othyl, C,H,0,.Cl, is poured upon dry urea, the 
action commences immediately ; the mixture becomes spontaneously 
heated ; the chloride of othyl volatilises ; and the liquid is gradually 
converted into a white viscous mass. When this substance is kept for 
come minutes at a temperature of 120°C., it loses altogether the 
odour of chloride of othyl, and if treated with ether after cooling, does 
not vield anything to that solvent. The residue dissolved in hot 
alcuhol erystallises from that solution in long needles with rectangular 
base, generally striated, and having a bright white colour and silky 
justre. One part of this body dissolves in 10 parts of boiling alcohol, 
put requires 1060 parts of cold alcohol to dissolve it. Hot water 
dissolves it more readily than alcohol, and deposits it on cooling in 
stellate groups of prisms with rhomboidal bases and dihedral summits. 

In the formation of this compound, the reaction takes place between 
1 eq. of chloride of othyl and 1 eq. urea :— 


N, Og. om» 


H 


2 “4 y 


1 N,0,. 


{n excess of urea appears, however, to be advantageous in the pre- 
paration. According to Zinin, the best proportions are 2 eq. urea 
to 1 eq. chloride of othyl. 


The composition of othyl-urea is as follows :— 


Calculated. Zinin. Moldenhauer. 
SG 4 »-« 35°29 35°56 35°29 
| are 6 5°88 5°92 5-88 
Sh. s «+ 27 45 27°05 
oe. +> Oe 31°38 31°47 
C,H,.N,O, 102 10000 100-00 


When othyl-urea is heated on platinum-foil, white vapours are 
evolved, and the crystals become covered with a woolly sublimate. 
At a higher temperature, the whole volatilises. When it is heated in 
a tube, the sublimate makes its appearance at 160°C., and at 200° 
the substance melts to a transparent liquid, which on evaporation is 
converted into a crystalline mass soluble in water and alcohol. The 
spirituous solution yields by evaporation, crystalline nodules composed 
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of thick shortened rhomboidal prisms. At a still higher tem) 
othyl-urea is resolved into vthylamide and cyanuric acid ;— 


q > HH. iN om < r ‘ r ¢ Il, , 
(Cae 0, $ 5:0) = ColsNs06 + 3(N LC,Io,) 


—_ = —_——_ ~~ —_— _ —_ 
Othyl-urea. Cyauuric acid. Ot'ivlanide. 


Potash decomposes othyl-urea into carbonic acid, acetic acid 
ammonia. 


Cr.11'0,) N,O05+ 3KHO, - C,K,05 + C,H,KO, a 2NIL,. 


) anil 


, — ; ’ 
2. Butyryl-urea, C, tN ,O, = C, C10, 1'N,0,; obtained Jih. 


the preceding by the action of chloride of butyryl on urea. Cry. 
lises readily from water in small erystalline scales ; from ale hol in 
very thin, somewhat elongated, highly lustrous laniaue, which apy ~ 
to belong to the rhombic system. It is inodorous and tasteless, 4 
melts at 176° to a yellowish liquid, which solidifies again in the ey 
talline form on cooling; at a high temperature, it decomposes |). 
othvl-urea. This compound in the state of aqueous solution j. 
precipitated either by nitric and oxalic acid, or by mercuric jr, 
The mean of two analyses gave 45°68 per cent. of carbon aud 7-53 
hydrogen; the formula requires 46°15 C., and 7°69 I. 


: . ' = . 
3. Valeryl-urea, C,,11,,.N,0, = € CO, LN, On. — Obtained 


\- 


hot 


by the action of chloride of valeryl on urca.* It is nearly jy). 
soluble in cold water and alcohol. From the hot aqueous: solutiny 
it is deposited in microscopic laminie, having a pearly lustre, and 
and unctuous to the touch , the alcoholic solution yields thin need). 
which, under the microscope, appear like transparent four-sided 
prisms. It melts at 191°C., and when carefally heated in a tule 
vields a crystalline sublimate of broad iridescent Temine. Analy. 
gave 19°57 per cent. carbon; and 879 hydrogen; the fornia 
requires 50°00 C., and 8°33 I. 

4, Benzoyl-urea, Cy NoO, = Crc_1°0,. 
is obtained by heating a mixture of 2 eq. urea and 1 eq. chloride of 
benzoyl in an oil-bath to 150 or 155°, care being takeu that the cons. 
perature, which increases as soon as the action commences, does yor 
rise above 160°: for this reason it is best not to operate on more thay 
12 or 15 grammes at once. On trating the cooled and pulverised iia. 


N,O,.—This body 


* Chloride of valeryl, not previously known, was obtained by the action of o,- 
chloride of phosphorus on valerate of s-da. It is a colourless, very mobile bguill 
which fumes strongly in the air, and is resolved by water into hydrochloric a) 
valerianic acids (Moldenhauer). 


cTature 
, 
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with cold alcohol, hydrochloric acid and the excess of urea dissolve, 
and there remains a crystalline powder, which, when dissolved in 
poiling alcohol, yields, on cooling, thin rectangular laminz of benzoyl- 
urea, often with pointed summits. These crystals are very brilliant, 
and resemble those of benzoic aeid, but are distinguished therefrom 
by their solubility in aleohol. One part -of benzoyl-urea dissolves in 
10 parts of boiling and 100 parts of cold alcohol ; in water and ether 
it is still less soluble. Hot hydrochloric acid dissolves the crystals 
without alteration, and deposits them on cooling. Nitric acid decom- 

es benzoyl-urea, with formation of benzoic acid. Ammonia does 
not alter it. Potash dissolves it in the cold, and decomposes it at a 
poiling heat, with evolution of ammonia. Heated in a tube to 200°C. 
it melts, without alteration of weight, into a colourless liquid, which 
on cooling solidifies in a crystalline mass, having the same composi- 
tion as benzoy]-urea, but different properties, dissolving more readily in 
water, and crystallising differently. Benzoyl-urea heated above its 
melting point froths up, becomes filled with crystals of benzzamide, 
d leaves a residue of cyanuric acid :— 


ele _ Bs. ie a : H, 
3(Co¢,,W20, } N,0.) = CeH,Ns0, + 3(N {c,,10,): 


an 


en a new Mode of Formation of Ethylamine, Amarine, and Lophine.* 
By A. GOssmann. 


|. Ethylamine.—When bisulphite of aldehyde-ammonia is heated 
with lime, ethylamine is evolved, and the sulphurous acid is converted 
into sulphuric acid :— 


C,H,0, . NH, . 280, = 280, + C,H,N. 


To obtain ethylamine by this decomporition, it is by no means necessary 
to go through the troublesome process of preparing crystallised 
aldehyde-ammonia; it is sufficient to take the crude distillate containing 
aldehyde, which is obtained by acting on alcohol with sulphuric acid 
and peroxide of manganese (or bichromate of potash); mix it with the 
requisite quantity of bisulphite of ammonia; evaporate to dryness; mix 
the perfectly dry saline mass with four times its weight of a mixture of 
quick and slaked lime ; and distil it in a retort provided with a bent 
tube for conveying the evolved gas into dilute hydrochloric acid. 
The distillation must be performed immediately after the mixture is 
made, and the mass must be heated as quickly and as strongly as 
possible ; otherwise aldehyde and ammonia pass over: the latter is 
always evolved when an excess of bisulphite of ammonia has been 


® Aun. Ch. Pharu.. wei. 122; xeiii. 329. 
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*. 


added. The sal-ammoniac thus formed is, however, easily removed } 
a mixture of alcohol and ether, which dissolves the hydrochlorate of 
ethylamine, but leaves the sal-ammoniac undissolved. 


2. Formation of Amarine and Lophine.—Since, as shown by Ber. 
tagnini, it is a general property of aldehydes to unite with alkaline 
bisulphites, producing compounds similar to that formed by Ordinary 
aldehyde, it appeared probable that they would also, when treated jy 
the manner just described, yield organic bases. This expectation has 
been verified with regard to bitter almond oil. The sulphurous aciq 
contpound was prepared by mixing a concentrated alcoholic solution 
of acid sulphite of ammonia with a sufficient quantity of bitter almond 
oil, collecting the resulting crystalline mass after it had ceased to jn. 
crease in quantity, and drying it. The perfectly dried mass was then 
mixed with three or four times its volume of very dry and recently 
prepared hydrate of lime; the mixture introduced into a capacious 
retort, and covered with a thin layer of lime; and the retort, after 
being connected with a well-cooled receiver, was surrounded as quickly 
as possible with hot coals, and heated to 180°—200°C. The coo) 
part of the neck of the retort then immediately became covered with a 
white amorphous-looking inass, which, as the heat increased, ran dowy 
into the receiver in oily drops. This substance is amarine. The 
heating was continued as long as oily strive appeared in the neck of 
the retort, and the sublimate in the hottest part of it continued to 
increase. 

When the operation is properly conducted, the amarine is found, 
partly in the receiver, suspended in an ammoniacal liquid rendered 
turbid by the presence of a small quantity of bitter almond oil, partly 
in the lower part of the neck of the retort. In the upper part there 
is always found another substance, partly detached in tuft-like groups 
of needles, partly coating the glass in radiating masses. This second 
body is Lophine. 

v collect the amarine, and separate it from a small quantity of 
oily products, it is rinsed into the receiver with a small quantity of 
cold alcohol, dissolved by addition of alcohul and hydrochloric acid, 
precipitated by ammonia, and purified by recrystallisation and treat- 
ment with animal charcoal. The hydrochlorate of this base yielded 
the following results by analysis :— 


Calculated. Found, 

@C .. . 320 75°33 75°15 

19H .. . 190 5°68 5°62 
ae 8:37 
IS | 10°62 


C,.H,,N, . HCl 3745 100-00 
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The chloroplatinate left on ignition 19°8 per cent. of platinum ; 
the formula C,,H,gN,Cl. PtCi, requires 19°58 per cent. 

The lophine which collected in the upper part of the retort and of 
its neck, was dissolved in hot alcohol, treated with animal, charcoal, 
and recrystallised. It was in most eases so. pure that, after one 
recrystallisation, it exhibited the appearance of dazzling white needles. 
[It melted at 265°C, volatilising at the same time unchanged, and 
solidifying on cooling in a beautiful radiated mass. Its composition 
js as follows :— 


Calculated. Found. 
46 C » - ate 85°98 85°69 
we «+. 5°30 55D 
2 «. » ae 8°72 
C,.H,,N, 321 100-00 | 


The chloroplatinate left after ignition 18°89 per cent. of platinum ; 
the formula C,,H,,N,Cl . PtCl, requires 18-72 per cent. 

The formation of lophine begins only when the retort has attained 
a very high temperature, and probably arises from the amarine formed 
in the interior of the mass not being able to escape before the tempe- 
rature of the outer parts has risen high enough to decompose it. It 
may, therefore, be greatly promoted by using a capacious retort, heating 
it very strongly and suddenly, and covering the upper part immediatcly 
with red-hot coals, beginning from the front, so as to fulfil as quickly as 

ssible all the conditions which are essential to cause the amarine to 

ass through a strongly heated space. By attending to these direc- 
tions, needles of lopbine more than an inch long may be obtained, 
even with small quantities of material. 

In the preparation of amarine and lophine, as in that of ethylamine, 
it is not absolutely necessary first to prepare the crystallised com- 
pound of the aldehyde with acid sulphite of ammonid ; it is sufficient 
to mix a highly concentrated solution of acid sulphite of ammonia 
with the corresponding quantity of bitter almond oil dissolved in a 
little aleohol ; evaporate to dryness as quickly as possible over the 
water-bath ; and mix the resulting mass immediately with recently 
prepared and perfectly dry hydrate of lime : if the mass be used before 
it is thoroughly dry, or if the hydrate of lime be very moist, the 
compound is for the most part resolved, during the distillation, into 
ammonia and bitter almond oil. As, however, this mode of proceeding 
always gives rise to the formation of a certain quantity of benzoic acid 
in the mass, a quantity of benzol corresponding to this admixture of 
benzoic acid is always found in the distillate; an impurity, however, 
which is not very difficult to remove, inasmuch as it volatilises v 
quickly when the product of the distillation is heated to 80° or 90° C, 


- 
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On Telluromethyl.* 
By F. Wohler and J. Dean. 


Tuts compound is obtained by a process exactly similar to that Whicl 
is adopted for the preparation of tellurethyl,t namely, by distil), | 
telluride of potassium with a tolerably strong solution of sulphome 
thylate of baryta: the reaction goes on very easily. The distillari,y, 
was continued as long as drops of oil continued to pass over with, 4) : 
water. \ 
Telluromethyl is a pale yellow, mobile liquid, which sinks in ware 
and docs not mix with it. Its odour is extremely unpleasant, |, he 
that of garlic, very intense, and so persistent that even the br, 
of the operator becomes affected by it. It was found to boil at 82> ¢ 
Its vapour is yellow, like that of tellurinm itself. It fames slich;|, 
the air from oxidation. When sct on fire, it burns witha light })/ 
white flame, giving off a thick vapour of tellurous acid. . 

Telluromethyl, C,H, Te, like tellurethyl, has the cheuiteal rel yriey, 
of a radical or metal. It forms a basie oxide and correspond, 
haloid compounds. i, 

Oaide of Telluromethyl, C,U4TcO.—Formed by heating tellyyo. 
methyl with moderately strong nitric acid. At first, a portion dic. 
solves with reddish yellow colour ; then suddenly a violent action taki. 
place, nitric oxide is evolved, and a colonrless solution is formed, coy. 
taining nifrate of telluromethyl, which, on carefully evaporating ¢] 
solution, is obtained in. large colourless prisms. This salt dissolves 
readily in water and in tleohol; when heated, it decomposes ir} 
detonation. It is the material from which all the other compound, 
of telluvomethyl are obtained. The oride, however, Is most conve. 
niently prepared, not dircetly from the nitrate, but by decomposing 
the chloride or iodide with oxide of silver. Oxide of tellurometiyy| ‘a 
the dried state is indistinctly crystalline. When exposed to the aiy. 
it deliquesces, like potash, and absorbs carbonic acid. It has a pow 
nauscous taste, but is destitute of odour. Its solution exhibits » 
strong alkaline reaction with litmus paper. It is so strong an alkal; 
that it separates ammonia from sal-ammoniae even at ordinary 
temperatures, and forms a blue precipitate with sulphate of copper, 
From its solution, sulphurous acid immediately throws down telluro. 
methyl in the torm of an oily, stinking liquid : hydrochloric acid pre. 
cipitates the white chloride ; hydriodie acid the red iodide, 


# Ann. Ch. Pharm. xeciii. 233. 

+ Ibid. Ixxxiv. 79; Chem. Soe Qu. J. vi, 40 

t The real boiling-point is probably 80°: for in the experiment the telluromethy 
was covered with athin layer of water, and the thermometer did not dip into jt 
immediately, but into oil, in whieh the very thin tube containing the telluromet}y] 


was immersed. If the boiling-point be 80°, that of tellurethyl, which has not yi) 


been determined by experiment, must, according to Kopp’s law, be 99, 


: 
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Sulphate of Telluromethyl, formed by directly saturating the base 
with the acid, crystallises in transparent cubes, very regular, and of 
considerable size. It dissolves readily in water, but is insoluble in 
alcohol. The oxalate, tartrate, acetate, and formiate are easily soluble. 

Chloride of Telluromethyl, C,H,TeCl, is formed as a thick white 
yrecipitate resembling chloride of lead, when hydrochloric acid is dropt 
on the solution of the nitrate. It redissolves when heated, and 
crystallises on cooling in long thin prisms, resembling corrosive sub- 
imate. Melts at 97°5°C., but appears not to be capable of volatilising 
completely without decomposition. Although it cannot be distilled 
with water, its solution has nevertheless a faint alliaceous odour when 
heated. It solidities in a very distinctly crystalline form. Dissolves 
readily in alcohol. When prepared from the amorphous nitrate, it 
contains tellurous acid, either adinixed or in combination. Does not 
form any precipitate with bichloride of platinum. 

The Oxychloride, C,H,'TeCl+C,H,TeO, is formed by dissolving 
the chloride in ammonia. The solution, when evaporated, yields a 
mixture of sal-ammoniac and the oxychloride, which may be separated 
by alcohol. The oxychloride forms short colourless prisms. Hydro- 
chloric acid added to its solution precipitates the chloride. 

Bromide of Telluromethyl,C,H,TeBr.—Produced like the chloride, 
to which it bears a strong resemblance, and with which it is probabl 
isomorphous. Forms shining colourless prisms, and melts at 89° C. 

lodide of Telluromethyl.—Colourless hydriodic acid or solution of 
jodide of potassium dropped into a solution of nitrate or chloride of 
telluromethyl, forms a bright lemon-yellow precipitate, which after a 
while changes to vermilion-red. If the solutions are warm when 
mixed, the precipitate is mene | red and crystalline. After 
drying it forms a vermilion-coloured powder. The composition of 
the iodide is as follows :— 


Found. Calculated. 
Carbon . : ; . 540 581 
Hydrogen. ‘ . 161 1°45 
Tellurium ss. , . 31°24 31°12 
Iodine . . ‘ . 61°54 61-62 

99°79 100-00 


lodide of telluromethyl dissolves very sparingly in cold, much more 
readily in warm water. Hot alcohol dissolves it in large quantity, 
forming a reddish-yellow solution. From both solutions the iodide 
crystallises in small, shining, vermilion-coloured prisms, the alcoholic 
solution yielding the larger crystals. The crystals yield an orange- 
yellow powder. Under the microscope they appear orange-yellow b 
transmitted light, and certain faces exhibit a beautiful blue surface- 
colour. ° 
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When the cooled alcoholic solution is mixed with about an equal 
bulk of water, the iodide is thrown down as a lemon-yellow preg). 
pitate. But after a few minutes, a movement takes place among t},. 
particles, and in a short time the entire precipitate is converted int, 
glimmering crystalline lamin of the colour of vermilion. — Lodide of 
telluromethyl, therefore, like chloride of mercury, exhibits two states 
a yellow and a red, connected most probably, as in the latter substance. 
with dimorphism. The yellow modification, however, has not \¢ 
been obtained in a fixed and crystalline form. The alcoholic solut;,,, 
in which the iodide clearly exists in the yellow form, deposits jr \,. 
spontaneous evaporation in red crystals; and it cannot be melt 
without decomposition,. being converted into black iodide of telluriy,, 
even at 130°C. 

A solution of the oxide of telluromethyl dissolved in aquevi, 
hydrocyanic acid did not yield any cyanogen compound, the bay 
separating out quite unaltered when the liquid was evaporated. 

When sulphuretted hydrogen is passed into a solution of ¢h\,, 
ride of telluromethyl, a white flocculent precipitate is forme. 
(C,H,TeS+C,H,TeCl ?), which afterwards becomes yellowish, ¢t), 
liquid acquiring an intensely disgusting odour. If it be then distilleg. 
there passes over with the water a very offensive, heavy, oily, reddis). 
yellow body, which, when oxidised with aqua-regia, yields sulphuric 
acid. When a solution of oxide of telluromethyl ts saturated wir), 
sulphuretted hydrogen, a slight whitish turbidity is produced. (p 
distilling the liquid, white sulphur separates out, as soon as the heat 
begins to act, and a yellow oil passes over, which appears to be merely 
reduced telluromethyl. ' 


@n Cuminic Aicohol.* 


By C. Kraut. 


Geaxuarot and Canourst have shown that the volatile oil coy. 
tained in the secds of Cuminum Cyminum, and known in commerce 
by the name of Roman cumin oil, is a mixture of two compounis, 
viz. a compound free from oxygen, called Cymene, and an oxygenised 
body called Cuminol. This latter substance is homologous with bitter 
almond oil, and stands in the same relation to cuminic acid as bite; 
almond oil to benzoic acid,—that is to say, it is the aldehyde of 
cuminic acid. 

The two constituents of the Roman cumin-oil were separated by 
the following process :—After the whole of the cymene, together with 
a portion of the cuminol, had been removed from the commercial oi! 


® Ann. Ch. Pharm. xcii. 66. + Ibid. xxxvii. 67 
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by distillation at 200° C., the residue was converted, by agitation with 
7 oncentrated solution of bisulphite of soda, into a crystalline double 
. It insoluble in: saline solutions ; this salt completely freed from the 
mother-liquor by pressure was then diffused in water, and the cuminol 
obtained from it in a state of purity by addition of carbonate of soda 
nd distillation with vapour of water. The cuminol which had dis- 
tilled over with the cymene was separated therefrom by agitation 
with solution of bisulphite of soda, so dilute that the resulting double 
salt remained in solution. Bye 
Cuminol becomes sensibly heated when mixed with several times its 
yolume of a concentrated solution of hydrate of potash in alcohol ; and 
if the mixture be kept for an hour in a state of ebullition, and regularly 
concentrated by allowing the condensed vapours to flow back again, the 
cuminol is completely decomposed, and there are formed, without any 
evolution of hydrogen; a large quantity of cuminate of potash, and two 
liquid compounds, cymene and cuminic alcohol, which, on addition of 
water, separate in the form of oil. Although these two bodies are 
always produced simultaneously, the author is disposed to think, from 
experiments hereafter to be described, and from the analogous beha- 
yjour of benzoic alcohol, that the cymene is formed, not from the 
cuminol, but by the action of potash on cuminic alcohol. On this 
supposition, the decomposition of cuminol by potash as above may be 
represented by the following equation :— ' 


2C,).H,,0, + KO.HO = C,H,,0, + C,.H,, KO, 
Cuminol.. “Cuminic Cuminate 


Alcohol. of Potash. 


When the mixture, after being diluted with water, was distilled, 
the cuminic alcohol and the cymene passed over with the aqueous 
vapour ; they were removed from the surface of the distillate ; agitated 
with bisulphite of soda to free them from adhering cuminol ; then 
dehydrated, and wre | separated by fractional distillation. 

The cuminic alcohol gave the following results by analysis :— 


Calculated. Found. 
2 hee 
20 C . . 120 80:00 7963 7962 79°56 79°49 
47H... 14 9°33 938 936 935 939 
sco... 16°67 


CooH,0, 150 100-00 


Cuminic alcohol is a colourless liquid, having a very faint but 
bly aromatic odour, and burning spicy taste; boils without 
decomposition at 243°, and does not turn acid, even by long exposure 
to the air. It is insoluble in water, but dissolves in all proportions 
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in alcohol and ether, and is not altered by agitation with solutions of 
ulkaline bisulphites. . ie 

When heated with potassium, it gives off hydrogen and forms a soliq 
granular mass, which is decomposed by water, yielding potash and 
cuminie alcohol. Strong nitric acid heated with cuminie aleohg| 
converts it into cuminic acid, without the simultancous formation of 
any other acids. Weaker nitric acid would probably first {o;), 
cuminol, Concentrated sulphuric acid converts cuminic aleo)o| 
without formation of any conjugated acid, into a resinous mass, whic), 
is brittle and friable when cold, but becomes semitluid when imumersij 
in boiling water. 

Of the compounds of cuminic alcohol corresponding to the eo). 
pound ethers, only the benzoate has yet been examined. ‘Phi, 
compound is obtained by heating cuminic alcohol or its potassiun. 
compound with chloride of benzoyl, and forms a buttery, indistinct}, 
crystalline mass, which cannot be distilled without decomposition 
is decomposed by potash-solution, even in the cold, and when washe; 
merely with water, continually renders that liquid acid. 

It has been assumed above that the formation of cymene fro, 
cuminol is due to the action of potash on the cuminic alcohol already 
formed. This assumption is supported by the fact that pure cuminic 
alcohol, when continuously boiled with alcoholic solution of potash, is 
decomposed in the manner denoted by the following equation ;— 


3C,)H,,0, + KO. HO = C,H, KO, + 2C.oH,, + 4HO. 
Alcohol. Potash. 


The cymene thus produced is identical with that which is formed by 
natural processes, and boils, like the latter, at 1714°C. It gave the 
following results by analysis :— 


Calculated. Found. 
00 SEE OO 
20C . . 120 89°56 88°91 88-92 
14H .. 14 10°44 11°01 10°62 
CooH,, 134 100-00 


The decomposition just cited does not depend upon the presence of 
alcohol ; for cymene is likewise formed when cuminol or cuminic 
alcohol is treated with melted hydrate of potash, and especially when 
the potash is either not heated strongly enough to oxidise the cumin! 
at the first contact, or when individual particles of the fused salt are 
cooled down by too rapid addition of the cuminol. 

It is possible that similar processes may determine the simultaneous 
formation of cymene and cuminol in the living plant ; at all events 
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the assumption that a hydrocarbon is produced by the decomposition 
of an oxygenised constituent, is more strongly supported by analogy 
than that of a direct reduction or oxidation. 


From the cymene obtained in the processes above described, the 
author prepared the hitherto unknown compound, Dinitrucymene. 
This body was obtained by cautiously dropping eymene into a mixture 
of 2 parts concentrated sulphuric and 1 part fuming nitric acid, 
heating the mixture to about 50°C., and leaving it to stand for a day 
or two. On subsequently diluting it with water, a brown substance 
separates, liquid at first, but becoming solid and crystalline after some 
tine; this substance is a mixture of dinitrocymene and certain un-- 
crystallisable products, formed in consequence of the action of the 
aculs having been carried too far. From the solution in boiling 
alcohol, the non-crystallising bodies separate on cooling, whereas the 
dinitroeymene does not crystallise out till the liquid is evaporated. 
The crystals are colourless, beautifully iridescent, rhombic tables, which 
melt at 54° C., dissolve in ether and alcohol, but not in water, and 
separate from the saturated solution in the form of an oily liquid. 
When heated in the air, they detonate, and leave a very slowly com- 
bustible charcoal. The results of their analysis are as follows :— 


Calculated. Found. 
20 C . . 120 53°57 52°13 53°39 
zwH .. 5°36 5°28 6°04 
2NO, . 92 41:07 
re " - 
Cx0{ 9 NO, | 224 100-00 


@n Benzoic Alcohol.* 
By 8. Cannizzaro. 


4 notice of the author’s first observations on benzoic alcohol was 
given in vol. vil. p. 192 of this Journal. It was there stated that 
when the vapour is passed over red-hot spongy platinum, an oil is 
formed lighter than water, and having probably the composition C, Hg. 
Subsequent observation, however, has shown that this is not the case, 
the oil in question, being a mixture of several products, among which 
benzene could be distinguished and separated ; it contains also a solid 
body not yet examined. 

Benzoic alcohol in contact with sulphuric acid, or when heated 
with chloride of zine or anhydrous phosphoric acid, is converted into 


* Ann. Ch. Pharm. xc. 252; xcii. 113. 
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a resinoiis substance, which is insoluble in water, alcohol, and ethe, 
dissolves but sparingly in fuming sulphuric acid, and softens in 
boiling water (vid. seq.) 

Benzoic alcohol, when treated with potash, yields benzoate of 
potash and a hydrocarbon (toluol, Deville’s benzoene). Under the 
influence of reducing agents, therefore, the aleohol is converted into 
a hydrocarbon, which stands to it in the same relation as marsh-cas 
to wood-spirit :— : 

C,,1,0, + KHO, = C,,H,KO, + H, 
2C,,N,0, + I, = 2C,,H, + 410. 


To obtain this hydrocarbon, the alcohol is distilled with a stron, 
alcoholic solution of potash ; as soon as all the alcohol has passe 
over, and the residue has become solid, the hydrocarbon begins , 
pass over mixed with undecomposed benzoic aleohol. To obtain tj, 
hydrocarbon pure, the liquid which has passed over is again distilled. 
the portion which goes over at 116° being collected apart ; this dis. 
tilla’e is mixel with strong sulphuric acid, which resinises the benzoic 
alcohol, and the decanted liquid is washed with water and rectitieg 
over anhydrous phosphoric acid. The product thus obtained docs no, 
solidify in a freezing mixture ; it boils at 114°; hasan agreeable odour 
like that of benzin. Its analysis gave 91-223 per cent. carbon and 
8°738 hydrogen (mean), which agrees very nearly with the formula 
C,,H,, that formula requiring 91°305 C. and 8-695 IL. The boiling 
point, 114°, corresponds with that which Gerhardt found for toluo}, 
the odour is exactly the same. 

Just as acetic ether obtained from common alcohol is polymeric 
with aldchyde, and probably isomeric with metaldehyde, so likew ise j, 
the benzoic acid ether of benzoic alcohol polymeric with the aldehyde 
of this alcohol, viz. bitter almond oil, and isomeric with benzoiy, 
This ether is obtained by distilling equal equivalents of chloride oj 
benzoyl and benzoic alcohol, or by distilling benzoie alcohol with, 
Gerhardt’s anhydrous benzoic acid. As the distillate cools, the cthe; 
erystallises out, surrounded with a yellow oil, which does not alter its 
composition to any great extent. It erystallises in snow-white need! >s, 
often in rhombohedrons ; above 20° C. it melts toa colourless oil, which 
remains liquid for a day, and soliditics only when exposed to a freezing 
mixture. Its formula is C,11,.0,. : 

Fluoride of silicium has no action on benzoic alcohol. Fluoride of 
boron, on the contrary, attacks it vigorously, forming boracic acid, 
hydrofluate of boracic acid, and a resinous substance. After being 
washed, first with alkaline water, then with pure water, alcohol, and 
ether, dried at 170°, dissolved in sulphide of carbon or in chloroform, 
separated from the solvent by evaporation and fusion, it forms an 
amorphous, translucent, amber-coloured substance, which is insoluble 
in water, nearly insoluble in alcohol, dissolves very sparingly in 
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ether, but very readily in oil of turpentine, sulphide of carbon, and 
chloroform ; becomes soft and melts when heated, and decomposes at 
, higher temperature, yielding both solid and fluid volatile products, 


and leaving a residue of charcoal. It gave by analysis 92°860 per 
cent. carbon, and 6317 hydrogen, agreeing nearly with the formula 


Cts but its physical properties show that its true formula is a 
multiple of C,,11,, probably C,1L,,, which would make it isomeric 
with stilbene. 

Fused boracic acid acts on benzoic alcohol in two different ways. 

Between 100° and 120°C., it couverts the aleohol into the corre- 
sponding ether, Cy.N,,0O,, and at a higher temperature into the 
resinous substance C,.H,5. This latter body is also formed by the 
action of anhydrous phosphoric acid. 
Tie ether corresponding to benzoic alcohol may be prepared as 
Hous :—The alcohol is made into a paste with fused and pulverised 
yacie acid, and the mixture heated to 120° or 125° for several hours 
iy a sealed tube immersed ino an oil-bath. The mixture hardens and 
rurns brown. It is treated with boiling water and with a solution of 
alkaline carbonate, till all the boracie acid is dissolved, anda grecnish 
brown Oil floats on the surface of the liquid. This oil is distilled; the 
jrtion Which goes over below 500°C. contains unaltered benzoic 
aleohol ; but that which distils over between 300° and 315° contains 
the benzoic ether. In the retort there remains a quantity of the 
resinous hydrocarbon saturated with the ciler, which cannot be sepa- 
rated from it without decomposition. — Beuzoie ether is a colourless oily 
liquid, which, when viewed in certain directions, exhibits a slight indigo- 
colour. It boils between 810° and 315°. It gives by analysis 8 b-5 
wr cent. carbon, and 7-3 hydrogen, the formula C1, ,0, requiring 
g¢8 Cand 7°) HH. 

Benzoic ether treated with sulphuric or phosphoric acid, yields a 
resinous substance, probably identical with that which is obtained trom 


i 


the a'cohol. 

When heated in a sealed tube to a few degrees above 315°, the 
ether decomposes, becoming amber-coloured, and yielding a very small 
quantity of the resinous body, together with bitter-almond oil (which 
nay be separated by bisulphite of soda), aud a light oil, probably 
consisting of toluol, A small portion of the ether appears, therefore, 
to be resolved into water and the hydrocarbon, Calle: 

C,,H,,0, = C,,11,. + 2HO; 
while the greater part is resolved into hydride of benzoyl and toluol : 
CyH,,0, = C,,1,0, + C,,U,. 
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@n the Anilides of Pyrotartaric Acid. 
By E. Arppe. 


Pyrotartanil, Cy,H,,NO, (=C,,l1,N, C,)H,0O,—4 HO).—w), 
crystallised pyrotartaric acid is fused with aniline in the Proportio, 
of 2 eq. of the acid (C,H,O,) to 1 eq. of aniline (C,,H,N), ang re 
mixture kept for about ten minutes at a temperature a few de see 
above 100°, a brown viscid mass is obtained, which, when stirred with 
a glass rod, begins to crystallise, and assumes the form of a dirty.ry 4 
solid mass, consisting of impure Pyrotartanil. This substance, afte 
being twice heated with animal charcoal in a boiling aqueous solution 
separates on cooling in the form of a perfectly white, taste)...’ 
inodorous, crystalline powder, which under the microscope exhibit, 
the appearance of delicate needles. 6 


Pyrotartanil melts at 98° C., and runs in boiling water like ay oil 
, 


which, on cooling, solidities in a crystalline fatty mass. It Volatilises 
without decomposition ; at 140° C. it sublimes pretty quickly, giv, 
: 5 


off a vapour which has a faint odour, and adheres to cold bodies j, 
the form of a very hard crystallisation. By boiling, during which ¢}, 
temperature may gradually rise to 300°, it is partially decomposed 
the greater part, however, collecting in the neck of the retort, in th, 
form of a tolerably pure and more or less distinctly crystalline gy}, 
limate of unaltered pyrotartanil. Hence very impure pyrotartanj) 
may be conveniently purified by slow distillation. 

yrotartanil dissolves but sparingly in water,- even at a boilino 
heat. Alcohol dissolves it readily, and moreover, greatly assists the 
solvent power of boiling water, without hindering the subsequen, 
separation in cooling; hence weak spirit is the best solvent to Use 
when impure pyrotartanil is to be decolorised by animal charega] 
Pyrotartanil is also readily soluble in ether and in the ordinary acid, 
Alkalies dissolve it without alteration ; but on heating the solution, 
the pyrotartanil is first converted into pyrotartanilic acid, and they, 
resolved by the action of the fixed alkali into aniline and pyrotartari¢ 
acid. Very strong nitric acid converts it into pyrotartonitranil, The 
composition of pyrotartanil is as follows :— 


Calculated. Found, 
22C . . 132 69°84 69°81 
of ae | 5°82 5°92 

N — 7°4] 
40 a 16°93 
C..H,,NO, © 189 100-00 


2. Pyrotartanilic acid, C.,H,,NO, (=C,,H,N, C,,H,O,—2 HO). 
—When aniline is added by drops and with stirring to pyrotartaric 
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anydride (the watery oil obtained by distilling pyrotartaric acid may 
be used for the purpose), the mass becomes very hot, and solidifies to 
, reddish crystalline magma of pyrotartanilic acid, which ultimately 
crumbles to pieces and becomes nearly dry; it may he puritied by 
poiling with weak alcohol and animal charcoal in the manner described 
far the purification of pyrotartanil. 

pyrotartanilic acid separates on cooling from a boiling solution, in 
a bulky mass of shining crystalline needles, which, if the solution is 
not very concentrated, are arranged in stellate groups, and exhibit 
under the microscope the appearance of rectangular prisms, with 

rpendicular terminal faces. It bears a heat of 140° C. almost 
without loss; melts ag 147°, giving off water, and being partial 
converted into the more easily fusible pyrotartanil; hence the acid, 
after one fusion, melts at 140°. It dissolves rather slowly in water, 
though in greater quantity than pyrotartanil ; alcohol, however, dis- 
solves tt readily, and from the alcoholic solution it is precipitated in 
the crystalline form by water. With ether and with acids it behaves 
like pyrotartanil. It is decomposed by boiling with excess of potash. 
Neither pyrotartanil nor pyrotartanilic acid gives the characteristic 
reaction of aniline with solution of chloride of lime. 

Pyrotartanilic acid is a very stable though rather weak acid. It 
reddens litmus paper, expels carbonic acil from carbonates, forms 
several crystallisable salts, but is precipitated in the crystalline form 
from its solutions b other acids, even by acetic acid. The pyro- 
tartanilates of the alkalies and earths are casily soluble ; those of the 
heavy metallic oxides, sparingly soluble. Ina solution of the neutral 
ammonia-salt, no precipitate is formed by chloride of barium or cal- 
cium, or by baryta or lime-water ; sulphate of zine produces a tur- 
bidity after a while ; sulphate of copper forms a bluish-green, and 
sesquichloride of iron a yellow ish-red precipitate. 

The analysis of the acid dried at 110° and at 100° gave the fol- 
lowing results :— ; 


itt 

Calculated. At 140°. At 100°. 

92 C .. . 182 63°77 63°84 63°60 

ish... 18 6-28 G54 632 
NN... I4 6°76 
GO... 48 23°19 
CogH ,sNOs 207 «100-00 


Pyrotartanilate of ammonia dries up to a radiated crystalline mass, 
easily gives up its ammonia, and 1s decomposed by water with the aid 
of heat; in the cold, it is readily dissolved if perfectly neutral. It is 
likewise formed by boiling pyrotartanil with ammonia. The potash- 
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salt resembles the ammonia-salt, and dissolves readily in water. Th. 
soda-salt dries up to a confused crystalline mass. The haryta-sajy 
becomes granular and crystalline when thoroughly dried. The /ij.. 
salt forms needles having a dull silky lustre. hie /ead/. salt 
PbO, C,,1H,,NO;,—, forms a white precipitate, which becomes pasty 
by boiling, but when left to itself assumes a granular crystallin, 
character, and melts at a higher temperature ; it dissolves in’ aects;,. 
of lead ond i in boiling water. The si/rer-salt, AgO, C,H, NO,, 
white pulverulent body, which dissolves in water, and ‘separate s shat 
on evaporation in emall round crystalline nodules. It contains 3 4-3¢ 
per cent. silver. 

3. Pyrotartonitranil, Coo eae. ) NOs This compound, jy 
which i" eq. of the hydrogen | pyrotartanil is replaced by 1 eq, of 
hyponitrie acid, is produced with the greatest facility by dissolving 
pyrotartanil in the very strong nitric acid obtained by distillation 
with sulphuric acid. The solution assumes a red colour for a While, 
but afterwards becomes yellow, and, on addition of water, de Povite 2 
gradually solidifying oil, whie h, after being resolved in’ boiling 
alcohol, decolorised by animal charcoal, and filtered, viclds nure 
pyrotartonitranil in erystalline nee “les s arranged in sphe rical ere ps, 

Pyrotartonitranil melts at 155°, and solidifies in’ the ery talline 
state at 153°; sublimes without decomposition when carefully hoated 
dissolves in alcohol and cther ; but is nearly insoluble in water. py, 
boiling with ammouia, it is converted into an acid, whieh is bhewi 
produced by the action of the fived alkalies, but ts veadily transformed 
by the latter into a yellow crystalline substance. 

Pyrotartonitranil ‘yiek Is the following results by analysis :-— 


Calenloted Bean 

99 os 132 n° tI yey ) 

10 Il 1) + ie 
N c8 bbeoe 
sO Gt 2G 3a 
Cyohl 4 OS 234 1OOd 


4. Pyrotartonitranilic acid, Cy, (M1,NO) NO, —- When PV ro. 
tartonitranil is added to a somewhat dilute solution of carbonate of 
soda, it is quickly dissolved, while the solution assumes a yelloy 
colour, and a slight evolution of carbone acid becomes perc ntible. 
If the yellow solution be cooled, yellow erystals of nitraniline (rid, jf 
separate out from it. , 

The clear yellow solution consists chiefly of pyrotartonitranilie a - 
which, on the addition of nitric acid in excess, is precipitated in. vel, 
flakes. It is decolorised partly by animal charcoal, partly i 
recrystallisation, but is not casily obtained in a state of perfect 
purity. 
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This acid dissolves very sparingly in water, even at a boiling heat, 


but readily in alcohol and ether; from a saturated solution, it 


separates in distinctly crystalline form, and when examined by the 
microscope appears to consist of rhombic tables having angles of 
60° and 120°. It is so weak an acid that it is scarcely able to expel 
carbonic acid. After drying over sulphuric acid, it gave the following 
results by analysis :— 


Calculated. Found. 

22 C — SW 52°38 52°46 

a 1°76 4°89 
Sia 11‘1] 
oO. . 80 31°75 
CyH,gNoO,, 252 100-00 


The salts of this acid are very unstable and uncrystallisable. The 
polash-salt scarcely exists in the solid state, the solution of the 
acid in potash quickly decomposing and assuming an intense yellow 
colour. The ammonia-salt dries up to a syrup. The si/ver-salt 
srecipitates in white flakes, and is found by analysis to contain 30°13 
per cent. silver, the formula requiring 30°10 per cent. 


On Nitraniline and Paranitraniline.* 
By E. Arppe. 


Tue yellow body produced by the action of alkalies on pyrotartoni- 
tranilie acid is identical in composition with the nitraniline which 
Hofmann and Muspratt obtained from dinitrobenzol, C, ot ,.N,Og.t 
The two bodies, however, differ remarkably in many of their proper- 
ties; and as the substance produced by Arppe is produced directly 
from an aniline-compound, he proposes to assign to it the name of 
Nitraniline, and to designate as Paranitraline the isomeric compound 
roduced from dinitrobenzol. 

1. Nitraniline.—This base is most readily obtained by boiling 
pyrotartanitril or pyrotartonitrilic acid in a ms Bnan of carbonate of 
soda mixed with a little caustic soda ; the decomposition is then com- 
pleted in a quarter of an hour, and the solution on cooling deposits 
nitraniline in yellow lamina, which may be purified by recrystalli- 
sation. 

From a slowly cooled aqueous solution, nitraniline separates in long 
needles; but if the cooling be accelerated, small tabular or needle- 
shaped crystals are obtained, having angles of 69° and 111°, but with 


* Ann. Ch. Pharm, xc. 147 ; xciii. 357. ¢ Ibid. lvii. 215. 
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the smaller angle so much truncated as to convert the crystal int, 

six-sided table with angles of 111° and 138°. An alcoholic solution, 
on the other hand, yields unaltered rhombic tables as well as th..; 
six-sided crystals; from ether, the compound separates, partly |, 
tables. partly in capillary needles ; from carbonate of soda, in table. 
of 55° and 125°; by sublimation it is obtained partly in need), 
partly in irregular lamin. | 

Nitraniline melts (according to the latest determination) at } || 
volatilises at about the same temperature, and aublimes very beay;,. 
fully when carefully heated between two watch-glasses. It dissoly, ' 
readily in aleohol and ether, but requires 45 parts of boiling wat,, 
and no less than 1250 parts of water at 18°5° to dissolve it complete}. 
Its analysis gave 52°03 per cent. carbon, and 4°44 hydrogen, agree)y,,, 
very nearly with the formula C,,H,N,O,, which requires 52-17 ),, 
cent. carbon, and £35 hydrogen. 

Hydrochlorate of Nitraniline, C,,H,N,0, . HCl. — Nitranilin. 
forms with boiling hydrochloric acid a yellow, or if the acid is in gre, 
excess, a colourless solution, which on cooling yields tolerably Jaro, 
colourless tabular crystals, the simplest forms of which are four-sided 
tables of 95° and 85° (a), or of 65° and 115° (4) ; by the combing. 
tions of these, whereby the acute angles of (a) are truncated by (, 
six-sided tables are produced, and by truncation of all the angles ,; 
(a), eight-sided tables. 

The salt is easily decomposed, both when heated, whereby it Jo... 
part of its acid and turns yellow, and also by the action of water, }, 
which the base is almost completely precipitated ; alkalies precipitat, 
the nitraniline in the crystalline form, but it is redissolved when heate 
with an excess of the precipitant. The hydrochlorate gives by analy,;, 
20°20 per cent. chlorine, the formula requiring 20°34. ' 

Platinum-salts.—Hydrochlorate of nitraniline forms two doulj|y 
salts with bichloride of platinum; but that which has the nornya| 
composition, C,,H,N,0,. HCL. PtCl,, is difficult to obtain, 

1. The best mode of preparing this normal salt is to mix a concen. 
trated aqucous or alcoholic solution of bichloride of platinum with , 
warm concentrated solution of nitraniline in hydrochloric acid, collec; 
the resulting precipitate in an empty glass funnel, leave the mother. 
liquor to drain off, and wash the precipitate, first with an alcoholic 
solution of nitraniline, and afterwards with ether ; or to mix the cv». 
centrated alcoholic solutious of the two chlorides, wash the precipitate 
with a small quantity of water, and remove the mother-liquor as cou. 
pletely as possible by pressure. This salt when dry has a yellow 
colour ; it crystallises with the greatest facility from a concentrated 
alcoholic solution, separating almost instantly in capillary needles, 
arranged in stellate groups ; it may be heated considerably above 1(0/ 
without decomposition, but burns away with slight detonation at a 
higher temperature. The aqueous solution is decomposed by evapo. 
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ration ; the solution in alcohol is more permanent. The salt gave by 
analysis 28°22 per cent. platinum ; the formula requires 28°72 per 
cent. (Pt=98°5). As this salt is much more soluble in alcohol than 
in water, an abundant crystalline precipitate is obtained on adding 
water to a concentrated alcoholic solution. This precipitate dried at 
100° contained 28°45 per cent. platinum, and consisted, therefore, of 
the unaltered double salt. 

2, If the double salt obtained as above be washed with a mixture 
of alcohol and ether, it is decomposed, and there remains a less soluble 
yellow compound, C,,H,N,O, . HCl + 2PtCl,, in which the quantity of 
platinum given by analysis is 38°16, the formula requiring 38°36. 
This salt is partially dissolved, with red colour, by alkalies, the rest 
being left in the form of a brick-red powder, which disselves with red 
colour in water and alcohol. From the aqueous solution crystals were 
once obtained having the form of small red regular octohedrons ; but, 
from want of material, they were not further examined. 

Sulphate of Nitraniline.—A solution of nitraniline in dilute sul- 
phuric acid yields by gentle evaporation large shining laminw, the 
smaller crystals of which exhibit under tbe microscope the form of 
square tables. The salt has a strongly acid taste, is decomposed by 
water, but remains unaltered in the acid. The biacid salt, C,,H,N,O, 
+2(HO.SO,) contains by calculation 33-90 per cent. sulphuric acid ; 
analysis gave 34-41 per cent. 

Nitrate of Nitraniline.—The base dissolves very easily in warm 
nitric acid, and the salt erystallises in shining aie several lines 
long and perpendicularly truncated : it is decomposed by water. 

The ovalate crystallises in delicate needles and lamin ; it is an 
acid salt sparingly soluble in water, and forming a yellow solution. 

The tartrate forms a yellow solution which deposits yellow needles ; 
potash does not precipitate, but dissolves it with red colour. 

When a recently prepared solution of tannic acid is added to a 
sulution of hydrochlorate of nitraniline, and afterwards a little potash- 
solution poured in, a copious flocculent or almost gummy precipitate 
is formed, which is decomposed by an excess of potash, part of the base 
separating in the erystalline form. 


®. Paranitraniline.—This substance was prepared, according to 
Hofmann and Muspratt’s directions, by the action of sulphuretted 
hydrogen on an alcoholic solution of dinitrobenzol saturated with 
ammoniacal gas, After treating the solution with animal charcoal, 
the base was obtained in very beautiful yellow, highly lustrous, long, 
flattened, needle-shaped crystals. ‘These crystals gave by analysis 
52-01 per cent. carbon, and 4:37 hydrogen, the formula C,,H,N,O, 
requiring 52°17 © and 435 IL. 

Paranitraniline melts at 108° (Hofmann and Muspratt fix the 
melting point at 110°) and volatilises at abont the same temperature, 
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_ forming a sublimate of yellow shining lamine, which by micrometrics| 
examination were found to consist of rhombic tables of 51° and }24 
having one of their acute angles either perpendicularly truncated ; 
bevelled with two faces, but the two obtuse angles either obliquely 
truncated or unaltered. They often unite in macles with Ne 
re-entering angle, this macle-formation being likewise indicated } ! 
feathery striation of the lamella, passing in two different directi.},. 
The crystals separated from solutions exhibit a similar want of sy), 
metry. The laminwe which separate from the aqueous solution’ ay: 
perpendicularly truncat«d at one end and bevelled at the other, wir}, 
two faces inclined at 98° to one another, and 131° to the adjacent 
faces. From the alcoholic solution the base separates by spontaneous 
evaporation, partly in small wedged-shaped four-sided laminw, two of 
whose faces are likewise inclined to one another at an angle of 9s 

while the other two form a very acute angle,—partly in somewh,.: 
large crystals with re-entering obtuse angles. ) 

Paranitraniline dissolves sparingly in water, requiring 600 times j;, 
weight of water at 18°5° to dissolve it; in boiling water it dissol\,. 
more readily, likewise in alcohol and ether. 

With hydrochloric acid it forms a colourless solution, from whic), 
elongated rhombic tables of 120° and 60° separate. ‘This salt dissoly,. 
readily in hydrochloric acid, is not altered by exposure to the air, })); 
is decomposed by water in such a manner that the greater part of ¢),, 
base separates out,—a statement contradictory to that of Hofman) 
and Muspratt, who found their hydrochlorate of nitraniline to q\.. 
solve in water with extraordinary facility. 

Sulphate of Vlaranitraniline forms shining microscopic eryst:|., 
consisting of rhombic tables, which have but little taste, and form , 
perfectly colourless solution in water. Potash and ammonia precipi. 
tate the base in the crystalline form. 

Nitrate of Paranitraniline is a crystalline powder sparingly solul)), 
in the acid, easily in water ; hence the nitric acid poured on the ba. 
forms a white crystalline powder, which disappears on the additi.,, 
of watcr. The author has not been able to confirm the statement oj 
Hofmann and Muspratt, that paranitraniline is decomposed with, 
violence by nitric acid. 

Tartrate of Paranitraniline forms a yellow solution from which 
ycllow rectangular tables separate ; potash added to the solution 
throws down the base in the form of a yellow crystalline precipitat 
insoluble in excess of the reagent. 

Tannic acid acts with paranitraniline in the same manner as_ wit!) 
nitraniline. 


Va 


From the preceding description of nitraniline and paranitraniline, st 
is clear that these two bases are essentially distinct and cannot | 
easily confounded. They are more especially distinguished by ther 
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melting points, their crystalline forms, and their relations to various 
wlvents ; moreover, their sulphates, nitrates, and tartrates, exhibit 
essential differences. But they also present other points of distinetion 
more easily recognisable. Paranitraniline has a sweet burning taste, 
whereas nitraniline is nearly tasteless, Paranitraniline has a deeper 
vcllow colour than nitraniline ; its saturated solution is nearly orange- 
vellow, and becomes paler on cooling ; the colour of nitraniline, as 
well as that of its solution, is always light yellow. Paranitraniline 
hasa strong lustre; the crystalline needles which it forms are flexible 
or elastic, and therefore difficult to pulverise ; nitraniline has a fainter 
justre, and its crystalline needles are brittle, and easily rendered elee- 
trical by friction. P 


@n the Anilides of Tartaric Acia.* 
By E. Arppe. 


fTartaRic ActD forins with aniline a crystalline salt, which, if tartaric 
acid be regarded as monobasic, exhibits the composition of a bitartrate. 
This salt begins to decompose at temperatures a little above 100°; if 
it be kept for some time between 130° and 140°, it turns brown, 
viving off vapours of water and aniline, and, at the same time, a new 
crystalline body is formed, which covers and penctrates the dark mass. 
At 150°, partial fusion takes place, after which the addition of solution 
of chloride of lime no longer indicates the presence of unaltered 
aniline. 

The resulting preparation is thoroughly boiled with water, whereby 
Tartanil is extracted, which substance must then be purified by 
repeated crystallisation and treatment with animal charcoal. 

The brown mass which remains undissolved by the water is boiled 
with strong alcohol, which dissolves it completely, and on cooling 
yields delicate crystals, which may be decolorised by the ordinary 
methods: these crystals consist of Turtanilide. 

1. Tartanilide, C,.11,,.N,O0, (=2C,,H,N . C,1,0,,—4HO), is 
insuluble in water, sparingly soluble in ether, and is not taken up in 
large quantity even by boiling alcohol. From the hot saturated alco- 
holic solution, it is deposited on cooling in fine colourless needles, 
which, when collected on a filter and pressed, aggregate together in 
nacreous laminated masses, retaining their continuity even after 
drying. It may be heated to 250° without visible decomposition, but 
is decomposed when fused; sublimes somewhat above its melting- 
point ; and when carefully heated between two watch glasses, yields 
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a sublimate of shining iridescent lamin, which, however, not bei:.. 
very volatile, remain adhering to the unfused portion. At a high; 
temperature, a dull crystalline or mealy sublimate is obtained. 

Tartanilide is a very stable substance ; it may be boiled in alkaline 
solutions without alteration ; hot hydrochloric acid dissolves it wit}, 
difficulty, nitric acid with partial decomposition ; sulphuric acid j, 
the only acid which dissolves it readily. 


Calculated. Found. 

me « « 6 Oe 64-000 63°61 

° > eee 16 5334 5.40 
ae «. x « ae 9°334 
O+4 21°332 
CygH, NO, 300-100-000 


2. Tartanil, C,H NO, (=C,.H,N . C,,0,.—4 HO), dissolyc. 
very readily in datas ond 0 Lowry as separates om hot concentrate«| 
solutions, cither as a dull white fine-grained powder, or in lamin: 
having a pearly lustre. Slow cooling and pertect purity in the pr. 
paration favour the production of the crystalline modification ; ay, 
on the other hand, sudden cooling and the presence of a small quantity 
of tartaric acid appear to give rise to the granular varicty. 

Tartanil bears a heat of more than 200° C. without decomposition 
the granular variety, however, passes at that temperature into ¢)), 
crystalline, but without any change of chemical composition; ¢). 
sublimate thereby obtained forms an .extremely delicate, wool, 
crystallisation of unaltered tartanil. At 230°, fusion and deconi. 
position take place. 

Tartanil has no taste, but reddens litmus perceptibly even when 
perfectly pure. It dissolves but slowly in ether, but is readily taken 
up by other solvents. 


Calculated. Found. 

a > « « oo 57°97 57°71 

i. ee 9 A35 4°38 
ea 14 6°76 
Sm... - 30°92 
C,,H,NO, 207 100-00 


3. Tartanilic Acid, Cy,H,,NO,9, is obtained by boiling tartan) 
for about a quarter of an hour with a solution of ammonia, eyapo- 
rating the excess of ammonia at a gentle heat, adding baryta- water 
in excess to the solution, washing the copious precipitate which is | 
thereby formed, and decomposing | it with sulphuric acid. From the 
filtere solution, the tartanilic acid separates, partly in light red 
nodular crystalline masses, partly in shining lamine. After puri 
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cation With animal charcoal, this acid forms colourless lamine having 
, strong lustre. It melts at 180°C., and is at the same time par- 
tially decomposed, with loss of water. It dissolves without difticulty 
in water and alcohol, but is much less soluble in ether. 

Tartanilate of Ammonia, after evaporation over sulphuric acid, 
fyrms a very efflorescent, easily soluble crystalline mass. A solution 
of this salt gives no precipitate with lime-water, even after addition of 
ammonia; but if potash be added, a turbidity is produced, which 
increases On boiling, and passes into a copious bulky precipitate. 
Chloride of ealcium and chloride of barium form no precipitates, not 
even on addition of excess of ammonia. Baryta-water forms a copious 
precipitate, soluble in sal-ammoniac, sesquichloride of iron, or yellow 
wecipitate. 

Tartanilate of Baryta is soluble to a considerable extent in boiling 
water, and separates on evaporation in shining, irregular, crystalline 
spangles. It yields by analysis 26-10 per cent. baryta, corresponding 
tothe formula BaO . Cog, gNOg, which requires 26°15 per cent. baryta 
(Ba=65"9). 

Tartanilate of Silver torms a white somewhat soluble powder, 
containing 32°66 per cent. silver. The formula AgO . C,,1,)NO, 
requires 32°55 per cent. 

| On the action of Nitric Acid upon Tartanil and Tartanilide.— 
Nitric decid, rectified over sulphuric acid, acts strongly on these bodies. 
Qu mixing them with the acid, considerable heat is evolved, accom- 
panied with formation of picric acid. If the rise of temperatare be 
prevented by immersing the vessel containing the nitric acid in snow 
and adding the anilides by small quantities, a solution is obtained, 
from which water throws down a yellowish body quite insoluble in 
water, very sparingly soluble in alcohol, and presenting under the 
microscope the appearance of a erystalline powder. When this nitro- 
compound is boiled with carbonate of soda, part of it is dissolved, but 
the solution does not yield crystals. The greater portion remains 
undissolved, and appears to contain picric acid. 

As these experiments did not lead to the preparation of nitraniline, 
the author discontinued them, and did not examine any further into 
che chemical relations of tartonitraniline. ; 


The Anilides of Racemic Acid appear to be tentical with those of 
tartaric acid; for the author has obtained from racemate of auiline 
compounds which do not differ from tartanil and tartanilide, at least 
i their external characters. 
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@n Salicylic Acia.* 
By R. Piria. 


Tats acid, usually regarded as monobasic, nevertheless exhibits ¢},,. 
singular anomaly of forming acid ethers, analogous rather to the ac;,| 
ethers of polybasic acids than to neutral ethers. In the course ,,; 
investigations relating to this matter, the author has succeeded j., 
discovering the cause of this anomaly, or, rather, he has found th,: 
it does not actually exist. The truth is, that salicylic acid, which ha, 
hitherto beei regarded as monobasic, is really bibasic, and in a very 
marked degree,—forming, with the utmost facility, salts with ty, 
‘equivalents of base. The salts with 1 eq. of base, which are thos. 
already known, may for distinction be denominated acid salicylates . 
and the newly-discovered salts with 2 eq. of base, newtral salicylates. 

The neutral daryta-sall is prepared by adding a concentrate 
solution of hydrate of baryta to a concentrated boiling solution of the 
ucid salicylate ; as the neutral salt is much less soluble than the acid 
salt, it separates out immediately in small white crystalline lamin, 
which may be purified by recrystallisation from boiling water. Thi, 
salt has a very decided alkaline reaction; in the state of aqueon, 
solution, it is decomposed by carbonic acid, salicylate of baryta 
being formed, and half the baryta precipitated as carbonate. Ty 
composition of the neutral salt is, C,,H,Ba,O,+4Aq.; at 100° j, 
gives off 4 eq. water, and becomes anhydrous. 

The neutral lime-salé is prepared with equal facility. When 4 
solution of lime in sugar-water is added to a solution of acid salicylat: 
of lime, the neutral salt separates immediately as a nearly insoluble, 
crystalline, sandy precipitate, which has an alkaline reaction, and \, 
di cuimposed by carbonic acid like the baryta-salt. The compositioy 
of the neutral lime-salt is C,,H,Ca,O0, + 2 Aq. 

The neutral /ead-salt is anhydrous, and forms a heavy white 
crystalline powder, having the composition C,,H,Pb,0,. It is easily 
obtained by adding tribasic acetate of lead to a saturated boilin: 
solution of the acid salicylate. If this acid lead-salt be decomposed 
by ammonia in slight excess, and the resulting mixture boiled, , 
pentabasic salicylate, C,,H,Pb,0,+3 PbO, falls down as a light, 
insoluble, white powder, consisting of microscopic lamina, which 
have a pearly lustre. 

The cupric salts of salicylic acid had not been previously examined 
Piria has prepared the acid salicylate by decomposing the acid sali. 
cylate of baryta with a solution of cupric sulphate ; it erystallises iy 
long bluish-green needles, having the composition C, ,H;CuO,+ 1c 
It gives off its water of crystallisation considerably below 100°. Thy, 
salt exhibits remarkable properties. When heated in a small quantity 
of water, not sufficient to dissolve it completely, it melts below 100 , 
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and is converted into the neutral salt, which remains undissolved, and 
free salicylic acid, which dissolves in the water. Ether decomposes 
it in a similar manner at ordinary temperatures. 

‘The neutral copper-salt obtained in the manner above described by 
the decomposition of the acid salt, is a light, nearly insoluble powder, 
of yellowish-green colour: its formula is C,,H,Cu,O,+2 Aq. 

Piria has likewise obtained two neutral salicylates, in which the 
two equivalents of base are formed by different metals, viz., a potassio- 
cupric salicylate, O,,H,KCuO, +4 Aq., which ecrystallises in beautiful 
emerald-green laminz, and baryto-cupric salicylate, which forms a 
crystalline powder containing C,,f1,BaCuO, +4 Aq. 


@n some Compounds of Hydrosulphate of Mustard-oil.* 
By H. Will. 


In a memoir on the essential oil of black mustard,t the author has 
demonstrated the existence of a compound of that oil with sulphu- 
retted hydrogen, having the formula C,H,NS, ..H,S,. Gmelin} 
denominates this compound Sulphosinapic acid; Ge “— regards 
it as sulphocarbamic acid in which 1 eq. hydrogen is replaced by 
allyl, C,H, ; thus :— 


Sulphocarbamic acid. Allyl-sulphocarbamiec acid. 
NH, (CS). 8) NH (C,H,) (CS), . 8 
H.S) H.S 


According to Will’s formula, it is sulphocyauide of allyl combined 
with sulphuretted hydrogen :— 


C,N Hy 
CH, $ Sot pp} Se 


Will formerly obtained the compound by the action of an alcoholic 
solution of potash upon oil of mustard, it being then produced, 
together with carbonic acid and an oily body, C,,H,,N,S,O,, in the 
manner represented by the equation— 


C, H, NS 
BCHNS,) (CU, NES 0, 
. “i C, O, 


On separating the oily body, neutralising with acetic acid, diluting the 
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solution with a large quantity of water, and adding acetate of lead, 
lemon-yellow, very unstable lead-salt is thrown down, whose analysi, 
" ro HS - 
leads to the formula C,H,NS, + pbs}: From the author’s more re. 
cent experiments, it appears that the whole of the mustard-oil may |. 
readily converted into the sulphur-acid by treating it direetly wir}, 
alcoholic solutions of metallic hydrosulphates. In this manner th, 
following compounds have been obtained, the analyses of which con. 
firm the composition of the acid previously deduced from the lead 
salt :— 


Oil uf Mustard with Hydrosuipiale of Ammonium : 


‘ ‘ i N Ye H ‘ 
CHS. = iy, St NHS Se 


When oil of mustard is dropped into a saturated and colourless soly. 
tion of hydrosulphate of ammonium in strong alcohol, its odour i, 
instantly destroyed, the liquid becomes strongly heated, and in a fey 
seconds solidifies to a crystalline magma composed of colourless needles 
of the double salt. 


Calculation. Experiment ; dried ix vacay. 
= ee 
SC .. # 32°00 31°70 31°36 
10H. . 10 6°66 6°90 6°77 
2... 18°67 17°40 ae 
458 64 42°67 45°03 43°30 
150 100-00 99°03 


This salt is not very stable, but, like the following compounds, 
decomposes spontancously by keeping. 


Oil of Mustard with Hydrosulphate of Potassium: 


, CaN yo , Hie 

C.H,NS,K CH, } Sot+K } S,. 

An alcoholic or aqueous solution of hydrosulphate of potassium, t) 
which oil of mustard has been added as long as the odour of the latte; 
disappears, yields by slow evaporation in vacuo (provided the quantity 
of salt present is not too small) large rhombic tables, often an inch in 
diameter ; by quicker evaporation, needle-shaped crystals are formed. 
These crystals, while immersed in the liquid, are transparent and 
colourless, but on exposure to the air become opaque and yellow, 
losing their form and becoming partially insoluble in water, which 
then leaves a sulphur-yellow mass. The aqueous solution of the 
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recently-prepared salt may be heated without evolving the odour of 
mustard-oil ; if it be heated and then mixed with nitrate of silver, 
sulphide of silver is precipitated, and the odour of mustard-oil becomes 
‘mmediately perceptible. The dry compound likewise gives off 
mustard-oil when heated :— 


Calculation. Experiment. 
8 C 48-0 28°04 —_ 
6H. . 60 3°50 — 
N. . 140 8°18 — 
4S. . 640 37°38 38-09 
= a - 892 22°90 22°50 
171-2 100-00 


Oil of Mustard with Sulphide of Potassium.—a. C,H,NS, + 2KS. 
_An alcoholic solution of monosulphide of potassium mixed with oil 
of mustard, the former being in slight excess, deposits by gentle 
evaporation a white granular salt, which, when heated, gives off oil of 
mustard, without changing its colour. It gave by analysis 39-2 
per cent. of potassium ; the formula requires 37°4. 

6. CgH,NS,+KS.—The mother-liquor from which the preceding 
salt has separated, yields, when left to stand over sulphuric acid in 
vacuo, needle-shaped crystals having a scarcely perceptible tinge of 
yellow : | behave like the preceding salt, but contain less potas- 
sium. Analysis gave 25°5 and 25-0 per cent. potassium, the formula 
) requiring 25°4. 

It appears, then, that oil of mustard forms crystallisable salts, not 
ouly with the hydrosulphates, but also with the monosulphides of 
metals, and that the combination with the latter takes place in more 
than one proportion. , 


Oil of Mustard with Hydrosulphate of Sudium : 


C.H.NS,.Na ' 
othe Sa- Mt} Sa + GHO. 


This compound is readily obtained by mixing a warm alcoholic solu- 
tion of hydrosulphate of sodium with oil of mustard till the odour of 
the latter is no longer destroyed. It separates in nacreous lamine 
which are greasy to the touch, and, when heated, first melt, and then 
give Off a large quantity of mustard-oil. The salt contains water of 
crystallisation, and, like the preceding, cannot be preserved without 
decomposition. 


186 WILL ON HYDROSULPHATE OF MUSTARD-OIL. 
7 ‘ Calculation. Experiment. 
a 
8 C 48°0 23:90 23°70 tity 
2H. . 120 5°73 5°93 — 
es > . 140 — — — 
458 640 — —_ — 
60. . 480 — a> — 
Na . 231 11°10 11:00 114 
209°1 


Oil of Mustard with Hydrosulphate of Barium : 


CoHNS, . F"} S) +4HO. 
This salt is produced by adding oil of mustard to a solution of yj. 
phide of barium supersaturated with sulphuretted hydrogen ayq 
mixed with a small quantity of alcohol, or by passing sulphurette, 
hydrogen gas through water mixed with alcohol, in which hydrate of 
baryta and oil of mustard are suspended ; it is likewise deposited from, 
the mother-liquor of the following less soluble salt containing mono. 
sulphide of barium. The more soluble salt forms crystalline laming 
resembling those of the sodium-salt :— ' 


Calculation. Experiment. 
OE 
8C. 48:0 20°20 —_— 19°90 
10 H. 10°0 4°23 — 4°60 
N. 140 _ —— — 
48. 64-0 — _ 26°5 
40. . 820 27°05 — ae 
Ba . 686 29-00 30:4 30°44 


236°6 


Oil of Mustard with Sulphide of Barium: C,HU,NS, . 2BaS+2H0, 
—When oil of mustard is gradually added to a yellow heated solu. 
tion of sulphide of barium—such as 1s obtained by treating crude 
sulphide of barium with water—till the odour remains permanent, 
i the liquid filtered, the filtrate yields, on cooling, colourless or 


slightly yellowish laminz, which crumble to a white powder on ex. 
posure to the air. This compound is also precipitated by alcohol, 
The salt smells of oil of mustard, does not melt when heated, but 
burns away with a glimmering light at a higher temperature. Two 
analyses made with the salt dried by repeated pressure between paper 
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ve #9°1 and 47°3 per cent. barium; the above formula requires 


479 . 


This compound appears to be capable of erystallising with a different 
amount of water, inasmuch as a salt obtained in another preparation 
wave only £1°6 per cent. barium, which corresponds with the formula 
c H,NS 2BaS +6HO0 (calculated quantity of Ba=42°6). 

“Oil of Mustard with Hydrosulphate of Calcium.—When milk of 
lime is mixed with oil of mustard, and a little alcohol added to dissolve 
the latter, the mustard odour disappears entirely on passing sulphu- 
retted hydrogen,through the liquid to supersaturation. A clear 
elution ts thep’obtained, which, when evaporated over the water-bath, 
yields the calGium compound in the form of a slightly yellow trans- 
parent jelly. W hen perfectly dried, it falls to pieces, and gives off 
abundance of oil of mustard. 


@n Phillyrin.* 
By C. Bertagnini. 


{uis substance is obtained by treating the decoction of Phillyrea 
bark with fime or oxide of lead, and evaporating the liquid to a certain 
point, the phillyrin then separating after a while in the crystalline 
state. 

— phillyrin is nearly tasteless; it dissolves very sparingly in 
cold water, with tolerable facility in hot water, readily in alcohol, but 
not in ether. Its solutions are not precipitated by those of metallic 
salts. Ammonia and the fixed alkalies have no action upon phillyrin, 
but mineral acids readily decompose it. When phillyrin is boiled 
with dilute 5 omguie se acid, a resinous substance is produced, which 
separates in drops, and a liquid, which, when treated with Tro mmer’s 
test-liquid, produces an abundant separation of cuprous oxide. Now 
as phillyrin and the resinous substance separated from it do not act 
on this test-liquid, it appeared probable that phillyrin is a substance 
of more complex constitution,—like amygdalin, salicin, &c.,—and 
capable, like these bodies, of yielding sugar as one of its products of 
decomposition, 

When phillyrin is heated with a proper quantity of dilute hydro- 
chlorie acid, till the separation of resinous mattcr has ceased, the 
liquid neutralised with carbonate of lead, the filtrate evaporated, the 
residue exhausted with alcohol, and the alcoholic solution evaporated 
over the water-bath, a sweet syrup is obtained, which in a few weeks 
swlidities into a warty crystalline mass, exhibiting all the characters of 
grape-sigar, 
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An attempt was also made to decom billyrin with s\ napt 
but that substance does not act upon 7 ona iii 
To ensure that the substance combined with sugar in phillyrin j, 
not separated by the hydrochloric acid in an altered state,—as is th. 
case in the decomposition of salicin,—the phillyrin was subjected to 
the lactic acid fermentation, whereby it yielded, on the one hand, the 
usual products of the lactic acid fermentation of sugar, and on the 
other, the substance abovementioned, which may in this manner be 
readily obtained in the pure state. This substance, which may be 
called Phillygenin, is not sensibly altered by acids, and is perfectly 
identical with the resinous body which is produced, though not quit: 
pure, by the action of hydrochloric acid on phillyrin. Pure philly. 
genin crystallises readily, and forms a perfectly white mass, having q 
wad lustre. It is insoluble in cold water, very sparingly soluble jy, 
iling water, but dissolves readily in alcohol and ether. Strony 
enlphoasie acid colours it red. : 
e analyses of phillyrin, and of the several products derived fro, 
it, lead to the formula U,,H,,0,.+3 Aq. 


Calculated. Found. 
Carbon . 57°75 57°88 57°66 57°72 57°82 
Hydrogen 6°63 6°63 6°72 G82 75 
Oxygen . 35°62 35°49 35°62 35°46 9-35-45 


100-00 100-00 10000 10000 100-00 


The 3 equivs. of water of crystallisation are given off between 
50° and 60° C., and at 100° the substance is perfectly anhydrous, 
The loss of weight which phillyrin sustains in drying is 4°7 per cent. ; 
by calculation it should be 4°8. The formula of anhydrous phillyrin 
is, therefore, C,,H,,0.5. 

Phillygenin gave by analysis numbers corresponding with the 
formula C,,H,,0,,, as shown by the following table :— 


Calculated. Found. 
a ee 
Carbon . . 67°74 67° 67°60 
Hydrogen . 6°45 6°69 6°66 
Oxygen. . 25°81 25°48 25°74 
100°00 100:00 100:00 


Phillygenin does not diminish perceptibly in weight when subjected 
to further drying; hence the formula just given must be regarded as 
that of anhydrous phillyzenin. 

Since phillyrin yields by decumposition nothing but grape-sugar — 
and phillygenin, we are led to suppose that its constitution cor- 
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responds exactly with that of salicin, and that it is formed by the 
union of two groups of atoms with elimination of 2 eq. water, as 
shown by the following equation :— 

CyoH,0,. + CyQH\,0,. = Cy,H3,0.. + 2 HO. 


Phillygenin. Grape-sugar. Anhydrous 
Phillyrin. 


This equation is precisely similar to that which expresses the 
constitution of salicin :— 


C,,H,O, + C,,1,,0,. = CygH,,0,, + 2 HO. 


—— —a ————— 


Saligenin. Grape-sugar. Salicin. 


On comparing the formule of phillygenin and saligenin, we dis- 
cover a remarkable relation between them. Phillygenin is, in fact, 
polymeric with saligenin, its formula being exactly treble that of the 
latter :— 

3 C,,H,O, = C,.H,,0,. © 
—— > —— 


3eq.Saligenin. 1 eq. Phillygenin. 


Phillyrin is converted by the action of chlorine into chloruretted 
or bromuretted derivates, which crystallise in needles, and are less 
soluble than phillyrin. Their constitution is similar to that of 
phillyrin, and they are decomposed by the same reagents in a cor- 
responding -manner. Thus, for example, bromophillyrin, under the 
influence of acids or of the lactic-acid fermentation, yields grape-sugar 
or its deecomposition-products, and bromophillygenin, which crystallises 
in shining needles. 

Nitric acid acts differently on phillyrin according to its temperature 
and degree of concentration. With a dilute acid in the cold, a mass 
of yellow silky crystals is obtained. With strong acid, there is formed 
another product, which separates in crystalline grains. Lastly, if 
strong acid be used at a veiling heat, oleate acid and nitrous fumes 
are evolved, and the liquid is found to contain oxalic acid, together 
with a product which crystallises in shining lamine. 
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@n Mangostin.* 
By W. Schmid. 


Tuts name is given to a yellow crystalline substance obtained fo, 
the rind of the fruit of the Mangosteen (Garcinia mangostany 
Order, Guttifere), which is cultivated in the East Indian Island. 
This fruit is one of the most delicious of tropical productions, and Sa 
rind is said to be very efficacious in the treatment of fevers, equallins 
if not exceeding, that of cinchona-bark, especially when used in ¢j,, 
fresh state. 

To extract the active principle of this rind, a quantity of old dy, 
rinds, which were of a brown-red colour, thick, spongy, of astringe)t 
taste, and lined in the interior with a yellow semi-crystalline gyi). 
stance, were finely pulverised, and repeatedly boiled with water. ‘Tj, 
aqueous solution consisted chiefly of tannin, which blackened iron-salt, 
The residue was then treated with hot alcohol, which completely 
dissolved the yellow crystalline body. The filtered liquid, which w.i, 
brown with a greenish lustre, did. not deposit crystals when left t, 
stand, but on evaporation yielded yellow amorphous masses containiy 
the substance which the author calls Mangostin, mixed with a Jaru, 
quantity of resin. This resin is very difficult to separate. The bes 
mode of separation is to heat the filtered alcoholic solution to the 
boiling point, and add distilled water in small quantities from tiie 
to time till the liquid becomes opalescent. The resin, which is hut 
sparingly soluble in cold dilute alcohol, is for the most part deposited 
first, at the bottom of the vessel, while the mangostin, remains jy, 
solution, and separates some time after in the form of/small yellow 
silky lamine. Hence, if the liquid be decanted from the resinous 
deposit, the mangostin which afterwards separates will be tolerably 
pure. But to remove the resin completely, it is necessary to dissolye 
the mangostin in alcohol, and precipitate with subacetate of lead, 
suspend the resulting compound of mangostin and lead-oxide iy 
alcohol, after thorough washing, and pass sulphuretted hydrogen 
through the liquid while it is kept warm. As the mangostin will not 
erystallise excepting from solution in dilute alcohol, the filtered soly- 
tion is then mixed at the boiling heat with water till it becomes milky, 
The mangostin which separates out ou cooling, and by evaporation of 
the alcohol, is still not quite pure, and must therefore be several tines 
recrystallised from dilute aleohol. 

Mangostin crystallises in thin shining laminz of a beautiful gold. 
yellow colour ; it is inodorous and tasteless, melts at about 190° (, 
without loss of water, and forms a thick dark-yellow liquid, which on 
cooling solidifies in a brittle, amorphous, transparent mass, and is 


* Ann. Ch. Pharm. xciii. 83. 
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heavier than water. When heated above the melting point, it is for 
the most part decomposed, but part of it sublimes unaltered. On 
platinum-foil it burns away without residue. It is insoluble in water, 
but dissolves readily in aleohol and cther. The solutions have no 
action on litmus-paper. 

Dilute acids dissolve mangostin almost completely at a gentle heat, 
and deposit it unchanged on cooling. Strong nitrie acid converts it, 
with the aid of heat, into oxalie acid. Cold concentrated sulphuric 
acid dissolves it with partial decomposition, forming a deep yellowish- 
red solution, which chars when heated. Mangostin dissolves in alka- 
lies with a yellow or brownish colour. It is not precipitated by any 
metallic salt, excepting subacetate of lead. With sesquichloride of 
iron it produces a dark grecnish-black colour, which disappears on the 
addition of acids. 

The analysis of mangostin dried at 100° agrees with the formula 
CH 2910 _— 


Calculated. Found. 
_ a I 
oC . .240 7017 69°64 6963 69-74 
oH . . 22 6-43 6-66 6°37 6-44 
wO . . 80 23°10 23°70 24:00 23°82 
ClO 312 100-00 100-00 10000 100-00 


The lead-compound of mangostin, prepared by mixing the alcoholic 
solutions of nfangostin and neutral acetate of lead in such proportion 
that the mangostin was not completely precipitated on the addition of 
a sinall quantity of ammonia, gave by analysis 44°14 per cent. PbO, 
38°67 C, and 3°45 H, numbers nearly agreeing with the formula 
2(Cyol,g0,9) +5PbO + HO ; it is not, however, always obtained of 
the same composition, for another sample prepared by the same 
method gave only 37°46 per cent. of lead-oxide. 


Certain other bodies obtained from plants o1 the same natural 
family as the Garcinia mangostana, appear to bear some anulogy to 
mangostin both in composition and in propertics. Gamboge from 
Garcinia gutta has, according to Johnston, the formula C,,H,,0,,. 
According to this composition, it is possible that mangostin may be 
formed by oxidation of gamboge. And, in fact, gamboge treated 
with strong nitric acid yields a crystalline body which appears to 
bear a very close resemblance to mangostin. 

Indian yellow (purree), which is said to be obtained from the 
deposit of camels’ urine after those animals have eaten the fruit of 
Mangostana mungifer, consists chiefly of the magnesia-salt of 
euranthie acid, whose formula is C,,H,,0,,. As this formula stands 
in near approximation to that of mangostin, as well as to that of 
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gamboge, it is possible that both these substances may be convertyg 
in the living body into euxanthic acid. 

‘These considerations induced the author to make some experiment, 
with euxanthic acid, whence it appears to be a conjugated compound 
In fact, when it is treated with strong sulphuric acid, and the solution 
poured into water, euxanthone, as is well known, separates out. },, 
liquid filtered from this deposit has the property of quickly reducing 
oxide of copper dissolved in potash,—a property not exhibited by eithe, 
euxanthic acid or euxanthone. : 


@n the Action of Hydriodic Acid upon Glycerine.* 
By MM. Berthelot and De Luca. 


WueEn glycerine is saturated with hydriodic acid gas, and heated to 
100° in a sealed tube for forty hours, and the product treated wit}, 
potash and with ether, a peculiar liquid is obtained, to which the 
authors give the name of Jodhydrin. This liquid is of a goldey 
ellow colour; syrupy; of sp. gr. 1°783; dissolves about one-fifth of 
its volume of water, without itself passing into the state of aqueous 
solution ; dissolves in alcohol even when very dilute, and still mor. 
readily in ether; has a sweet taste; is not volatile; but burns away 
without residue, giving off vapours of iodine. Its composition is— 


C,,H,,10, = 2C,H,O, + IHN — 6HO. 


Found. Calculated, 
Carbon . . 28 282 29°6 — 27:9 
Hydrogen . 4 47 16 — 3 
Iodine . a 48°3 49°3 48-4 49°2 


Aqueous potash decomposes. the compound at 100°, but the reaction 
is extremely slow. The products are, on the one hand, iodide of 
potassium, and a substance similar to or identical with glycerine: 
and on the other, a rather volatile liquid, free from iodine, soluble 
in ether, and having the composition— 


C,H,0, = C,H.0, — 3 HO. 


Found, Calculated. 
Carbon. " , . 552 554 
Hydrogen , ‘oom ee 77 


The iodine in cod-liver oil may, perhaps, he present in the form of 
iodhydrin, or some analogous compound. 


* Compt. rend. xxxix. 748; Ann. Ch. Ph§s. [3! xliii. 279 
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X.—Photochemical Researches. 
By Professor Bunsen and H. E. Roscosz, B.A., Pu.D. 


PuorocHeMIcaL determinations which pretend to anything more 
than a rough approximation, are surrounded by difficulties of so 
considerable a nature, that up to the present time all attempts to gain 
a knowledge of the laws of the chemical action of light have been 
fruitless. 

In a research on this subject which has occupied us for the space 
of nearly two years, we were induced to commence a careful examina- 
tion of the action of light on solutions of chlorine, bromine, and 
iodine, as well when alone in solution, as in the presence of hydro- 
genous organic substances. Although these our first experiments 
were not carried on with a view to publication, but merely for our 
own instruction, in order to gain a starting-point for the solution of 
the question which we had proposed to ourselves, we nevertheless are 
obliged to make known these results, in consequence of the subsequent 
publication of a research on the same subject by Dr. Wittwer.* The 
experimental and theoretical results found by Dr. Wittwer stand in 
such complete and inexplicable contradiction to those obtained by us, 
that we have thought it necessary critically to repeat all his experi- 
ments, in order, if possible, to arrive at the cause of this difference. 
As, however, in this respect our endeavours have not been successful, 
we must confine ourselves to a scrupulous communication of our 


* Pogg. Ann. xciv. 597. 
VOL. VIIT.—NO. XXXI. oO 
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experiments, from which alone the reader will be able to arrive at any 
satisfactory conclusion. 

Dr. Wittwer undertakes to measure the chemical alterations which 
chlorine water undergoes when exposed to the action of light. The 
value of his determination depends, therefore, chiefly upon the accuracy 
and reliability of the method by which the amount of free chlorine in 
the solution is estimated. Dr. Wittwer has used the old determi- 
nation of chlorine, by means of a solution of arsenious acid coloured 
by indigo. This method, which, as is well known, never gives very 
exact results, especially when the solution of chlorine is very dilute, 
has long since been replaced by much better processes. 

In all our experiments we have employed the much more accurate and 
convenient iodometric method, which, even with the greatest dilution 
of the chlorine water, gives a degree of accuracy attainable by very 
few analytical processes. 

The strength of the solution of iodine dissolved in pure iodide of 
potassium was determined by volumetric analysis* of a known weight 
of pure bichromate of potash dried at about 300°C.,+ and gave the 
following values :— 


I. II, IIt. 
A 0:0808 0°:0725 01257 
n 2 2 3 
t 1740 173°6 173°0 
t, 583 85:0 62°2 


Found «2 0:0007138 0:0007077 0°0007043 


As mean of these three experiments, we obtain «=0-0007086 for 
the amount of iodine contained in one burette division. In order to 
obtain the value of « still more exactly, the iodine solution was com- 
pared with another more concentrated normal iodine solution, prepared 
at a different time, and from different materials, whose mean value 
was found from the following experiments to be a=0-002416. 


| * II, IIT. 
A 0°1755 0°1596 0:2029 
n 4 3 4. 
t 611 59°2 59°0 
t, 582 79 2271 
Found « 0°002412 0°002407 0°002428 


* For a description of this method, and the meaning of the symbols J, x, ¢, &e., 
see pp. 219-236 of this volume. 

+ Ann. Ch. Pharm. Bd. lxxxvi. 281. In this, and in all the following experiments, 
the air contained in the small flask was driven out, before the decomposition began, 
by the addition of a few pieces of carbonate of soda to the acid solution. 
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To oxidise equal measures of a dilute solution of sulphurous acid, 
144:0 burette-divisions of the former, and 42°1 of the latter normal 
solution, were required. Hence the value of the « of the first solution 
is found to be 0°0007063, the value directly determined being 
0:0007086. The mean of these two numbers—0-0007075—is that 
used in the greater part of the following volumetric analyses. 

In like manner we have satisfied ourselves by experiments, which 
we here omit, that, during the lapse of a whole year, the normal 
iodine solution does not undergo any change which could influence 
the accuracy of the experiments. 

The dilution of the sulphurous acid used in these experiments 
cannot give rise to error, because, according to the principle of the 
method employed by us, a slow alteration of this acid liquid has no 
appreciable influence on the accuracy of the results.* 

Although the accuracy of the general iodometric method has 
been proved by very numerous experiments, still it does not here 
appear superfluous to show by a few examples the degree of accuracy 
in the estimation of chlorine which can in this way be attained. 
0°2529 grin. pure bichromate of potash was boiled with hydrochloric 
acid, and the liberated chlorine collected without loss in a solution of 
iodide of potassium. The analysis of this solution gave— 

n=5 t= 62°0 ,=51'5 a =0°002504. 
This gives 0°18089 grm. of chlorine: the amount of chlorine equiva- 
lent to the salt employed is 0°18091. We cite another experiment 
on the density of chlorine gas, made according to the iodometric 
method by Dr. Landolt. A current of pure and dry chlorine was 
passed through a tube drawn out at either end, until all atmospheric 
air was expelled, and then, after observation of the barometer and 
thermometer, the tube was closed hy pressing two caoutchouc joinings 
at each end, and opened under a solution of iodide of potassium, in 
which the liberated iodine was estimated. The experiment gave— 

Capacity of the tube, 31-050 cub. cent. ; 

Temperature of the gas, 22°7 C. ; 

Height of barometer at 25°°4 C., 0°7567™. 

n=2 t=31°'9 t,=0°3 a=0:005069. 

* We consider this peculiarity of our method to be one of its great merits, and 
cannot, therefore, agree with Mohr (Ann. Ch. Pharm. Bd. xciii. Heft 1), who 
abandons this improvement, and, for sake of convenience, remodels the process accord- 
ing to the old volumetric method. Still less to be recommended is his proposal, in 
the same memoir, to determine the free chlorine directly, without previous addition of 
iodide of potassium. In this case an entirely inaccurate result is obtained, as is 


generally the case when the separation of the iodine takes place in mixed liquids, 
instead of, as the method describes, in a solution of iodide of potassium. 
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hence 28°439 cub. cent. of chlorine at 0° and 0°76™ pressure weigh 
0°08997 grm. The specific gravity of chlorine, as calculated from 
these data, is found to be 2°446; that calculated from the atomic 
weight is 2°449. 

These experiments, together with many others communicated in 
the course of this research, prove that the determination of chlorine 
by the iodometric method is free from those sources of error to which 
the old method of Gay-Lussac is known to be subject. 

Entirely independent of the inaccuracies of a badly chosen method, 
in Dr. Wittwer’s experiments, a source of much greater error lies in 
the non-consideration of the disturbing influences which the pheno- 
mena of gas-absorption and diffusion give rise to. Dr. Wittwer 
imagined that he had entirely eliminated these sources of error by 
dropping into his solution of arsenious acid a chlorine-water which 
contained only 1 to 4 parts by weight of chlorine to 1000 of water. 
By the simplest experiments, however, he might have assured himself 
that by this method not even approximate results can be obtained, for 
solutions of chlorine of the strength described are influenced by the 
phenomena of gas-absorption and diffusion in the same way as more 
concentrated solutions. The amount of chlorine which is liable to be 
lost from solutions of the above-mentioned strength by mere dropping 
from one vessel to another, may be seen from the following 
experiments :— 


ExrerimMEnT I.—A small glass of 9°834 cub. cent. capacity, fur- 
nished with a well-closing glass stopper, was filled with chlorine- 
solution, which was quickly emptied into a solution of iodide of 
potassium. 

The volumetric analysis gave— 

n=2 t= 107°3 i, =99°6 a=0-0005952. 
This is equivalent to 1°945 grm. chlorine in 1000 germs. of water. 
The expériment repeated, with the difference that the chlorine water 
was slowly dropped into the solution of iodide, according to the plan 
adopted by Dr. Wittwer in his volumetric analysis, gave the follow- 
ing results :— 

n=1 t=107°2 t= 1°4 a =0°0005952 

or, in 1000 grms. liquid, 1-790 chlorine. 


Experiment I1.—The same volume of liquid previously employed, - 
poured quickly out, gave— 


n=1 t=107°3 t,=1:3 a =0°0005952 ; 
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or 1:792 chlorine in 1000 water. When dropped out, the amount 
obtained was— 

n=1 ¢=107'3 t,=10°8 a =0°0005952 ; 
or 1°633 chlorine in 1000 parts of water. 


Experiment II].—By quickly pouring out, the following values 
were obtained :— 
n=1 t= 1483 t,=56°9 a =0°0007075 : 
which is equivalent to 1°838 chlorine per thousand. By dropping, the 
same volume gave— 
gu | t=148:3 t, =67°0 a=0°0007075 ; 
or 1°635 chlorine per thousand. 


Experiment [V.—Quickly poured out, the same volume of solution 
gave— eas | = 148°2 t, =62°0 a =0°0007075 ; 
or 1°733 chlorine per thousand. 
Dropped slowly, the same volume of liquid gave— 
n=1 t= 148°2 t, =68°6 a=0°0007075 ; 
or 1°601 chlorine per thousand. 


The first of the following columns shows the amount of chlorme 
after quickly mixing; the second, after dropping slowly; and the 
third, the loss of chlorine during the dropping, expressed in per- 
centage :— 


I. Il. III. 
1945 1:789 &-0 
1°792 1633 89 
1°838 1°635 11] 
1:733 1-601 7°6 


The loss of chlorine amounts, therefore, to a mean of 9 per cent. 

When we consider that a loss of chlorine must ensue even in that 
portion which is quickly poured from the stoppered bottle, and also 
that a great part of Dr. Wittwer’s experiments were made with 
more concentrated solutions than the above, it is clearly seen that 
the error to which Dr. Wittwer is liable from his method of experi- 
menting is at least 9 per cent. of the total amount of free chlorine 
contained in the solution. Let us now examine the relation in which 
this source of error stands to the accuracy of the experiments given 
on page 599 of the quoted memoir. 

In order to make this comparison more clear, we have arranged the 


——————— 
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following Table, in which the first column shows the per-centage loss 
of chlorine which Dr. Witt wer found by exposing the chlorine solu- 
tions to the light ; and the second, the loss of chlorine which, according 
to his theory, he should have found if his experiments had been free 


from observational errors. 
The loss of chlorine produced by insolation, expressed in per-centage, : 
on the amount of chlorine originally contained :— ) 
Found. Calculated. 
EXPERIMENT [,_. - 281 28°1 
” . : . 280 28'1 
Q7-4 281 
: If. 27°38 27°38 
” 25°7 27°3 
— 412 41-2 
42°6 41-2 
’ 40°9 41°2 
IV 10°4 10°4 
” 11°5 10-4 
‘i 10°4 10-4 
‘ V 8-9 8-9 
‘ 78 8-9 
i 8-0 89 
i VI 33°6 33°6 
‘ 35°0 33°6 
‘ ——e 33°6 
. a 9-9 
“ : 12°4 99 
‘ 10°9 9°9 


We have just shown that even the error occurring from diffusion 
can, on an average, amount to 9 units of the foregoing numbers, and, 
therefore, in a few of the experiments, is greater than the total loss 
from which the theory is deduced. If, under such circumstances, it is 
difficult to understand how Dr. Wittwer could employ so inaccurate 
a method, it is perfectly unintelligible how, using this method, he has 
arrived at results which do not in any instance show an error of more 
than 3 percent. We mention another example which shows how little 
Dr. Wittwer has considered or removed the errors which ensue from P 
the phenomena of the diffusion of gases. At page 608 of the memoir, 
we read: “ The action of chlorine on the vapour of water must here be 
noticed. In order that water be transformed into the vapoury con- 
dition, it is well known that 1 grm. must take up 550 heat-units ; 
but its constituent atoms, on account of this heat, are less strongly 
attracted together; and when chlorine acts upon the vapour in 
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presence of light, the action proceeds more rapidly than with liquid 
water.” 

We find the following experiments cited as proof of this opinion :— 

Portions of the same chlorine-solution (of strength 3°720 per thou- 
sand) were poured into three small bottles: the first was completely 
filled, the second to one-balf of its volume, the third to one-quarter of 
its volume, and the three exposed to the action of the light for the same 
period. The first lost 17-07, the second 32°00, and the third 48°47 
per cent. of chlorine. Dr. Wittwer ascribes these differences to a 
change of affinity arising from the latent heat of the vapour of water ; 
and he has not considered that an interchange must take place between 
the chlorine in solution, and the atmosphere of nitrogen and oxygen, 
which exists above the liquid; and that therefore, according to the 
laws of gas-absorption, the loss of dissolved chlorine is greater 
as the relative volume of the air to the water increases. We have 
repeated the experiment, differing only from Dr. Wittwer’s by the 
circumstance that we allowed the air and chlorine-water contained in 
well-stoppered bottles to remain in contact during entire absence of 
light. After the lapse of even four hours, the influence of diffusive 
absorption has hecome so visible, as is seen from the following Table, 
that we must conclude that Dr. Wittwer has determined rather this 
action than that of the light. 


TaB_e I. 
™ Chlorine in 
Volume. n 4, t 1000 water. 
Bottle completely filled .}| 18°83 5 132°0 133°2 4717 
Ditto half filled . . .{ 26°28 6 112°( 133°0 4°341 
Ditto quarter filled . .}| 11°42 2 25 | 129°0 3576 
eS 10°00 2 38'0 128°7 3°65 


The bottles were analysed four hours after filling: the amount of 
iodine contained in one burette-division was 2 =0°0005952. The bottle 
which was half filled lost, therefore, by standing four hours in the 
dark, 8 per cent. of its amount of chlorine; the two filled to a quarter 
of their volume lost 22°6 and 24°2 per cent. The cause of this con- 
siderable loss of chlorine might be ascribed chiefly to the concentra- 
tion of the solution. We have, therefore, made a set of similar deter- 
minations with dilute solutions of chlorine; but in this, as in the 
former case, a considerable loss of chlorine was obtained. 
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Taste II. 
The solutions stood in the dark for 4 hours after filling ; «=0°0005952. 


Chlorine in 


Volume. n t 4 1000 parts. 
Bottle filled full . . .| 18°83 1 189°0 188 1503 
Ditto half filled . . .| 23°80 2 159-0 170°8 448 
Ditto quarter filled . .| 10°20 1 189°0 106-0 1°353 
Taste ITI. 
The solutions stoodinthe dark for 15hours after filling, a=0-0005952. 
. Chlorine in 
Volume. 7 t t, 1000 parts. 
Bottle filled full . . .| 18°83 1 182°0 15°90 1475 
Ditto half filled . . .| 29°55 2 182°0 119°3 1377 
Ditto quarter filled . .} 10°60 1 181°0 106-0 1177 
Beee@ate . . 12°15 1 183°8 98:0 1174 


The bottles filled to one-half lost, therefore, 3°66 and 6°64 per cent. 
of chlorine ; those filled to one-quarter lost 9°98, 20°2, and 20°4 per 
cent. respectively. 

If we now remember that, by dropping the chlorine-water into the 
normal solution, Dr. Wittwer must have had a still greater loss of 
chlorine, there can be little doubt concerning the amount of reliance 
to be placed in the experimental results which he has obtained. 

We have, in our experiments, eliminated these large errors ensuing 
from gas-absorption, by insolating the chlorine-water contained in 
hermetically sealed tubes in which the volume of the air to that of 
the liquid employed was imappreciably small. Equal lengths of the 
same glass tube carefully cleaned, and as free as possible from irre- 
gularities, of about 18 millimetres diameter, were drawn out to fine 
long points at each end. All these tubes were then dipped into 
a deep vessel containing a perfectly well-mixed chlorine* solution, 
until the upper end of the tube just appeared above the surface of the 
liquid. The chlorine water which rises from the bottom of the vessel 
thus comes in contact with the air of the tube for scarcely a single 


* The chlorine solutions employed in all these experiments were prepared and after- 
wards preserved in a room from which all daylight was excluded. 
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second, and without the slightest agitation. After a small ball of 
wax had been pressed on the end which rose out of the liquid, the 
whole tube was withdrawn from the solution, and, by means of the 
blowpipe, hermetically closed at both ends. A small bubble of air 
remained above the liquid, large enough to prevent the tube from 
bursting by any subsequent alteration of temperature. The tube, 
which was weighed before the experiment, was, after filling, again 
weighed (by candle-light), together with the ends melted off before 
the blowpipe, and the difference of these two weights gave the amount 
of chlorine-water contained in the tube. By this mode of filling the 
tubes, the chlorine-water comes in contact for scarcely a second with a 
perfectly undisturbed column of air of only 250 square millimeters sur- 
face, and is then immediately prevented from further contact by being 
hermetically closed. We are thus perfectly sure that the disturbing 
influences of diffusion are fully eliminated. In order to avoid the 
same source of error during the analysis, the tube was held vertically, 
and its lower end broken under the iodide of potassium solution, and 
afterwards the upper one also opened, so that the chlorine-solution 
flowed into the iodide without coming in contact with the outer air. 
The chlorine-solution which remains on the inner surface of the tube 
is easily collected by washing out with a few drops of iodide-solution. 
The weight of chlorine (C) equivalent to the amount of liberated iodine 
is found, according to the method described by one of us in the Ann. 
Chem. u. Pharm. Bd. lxxxvi. 265,* by means of the following formula: 


C= so a(nt—t,) 


After these remarks we proceed to a critical examination of Dr. 
Wittwer’s research. The starting-point and basis of all the conclu- 
sions contained in the memoir are found in the following sentence 
(p. 598) :— 

“ By equal amounts of light, the quantity of hydrochloric acid 
formed is proportional to the strength of the chlorine-water.” 

The supposition of such a proportional action appears, even from 
a theoretical point of view, in the highest degree-improbable. It 
would require the further assumption that the chemical attraction 
which the chlorine exerts on the particles of hydrogen of the water is 
independent of the chemical attractions of the remaining bodies either 
already present or formed during the decomposition; whilst daily 
occurring examples teach us that affinity must be considered as the 
resultant, not only of the attractions of the combining molecules, but 


* See also page 219 of this volume. 
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also of all those present within the sphere of the chemical action ; 
and that the magnitude of the chemical affinity is changed according 
to the relative number and material differences of the molecules,— 
dependent, however, upon laws which are as yet quite unknown. 
Nitrogen in the free state is certainly one of the most indifferent 
bodies known, and still the mere presence of this substance is sufli- 
cient to change the affinity of oxygen to hydrogen to such an extent 
that, in order to induce the combination of the latter gases, it is neces- 
sary to raise their temperature to a very different degree than that 
required if oxygen and hydrogen be alone present : an exactly similar 
action is found to take place in mixtures of all gases. The numberless 
phenomena which we class under the term “ Catalysis,” are merely 
special cases in which this general action of affinity is rendered more 
strikingly evident. The consideration of phenomena of this kind 
makes it at once unlikely that the force with which chlorine decom- 
poses water should neither be influenced by the volume of the water 
present, nor by the interchange which takes place between the water 
and the chlorine and oxygen and hydrochloric acid formed during the 
decomposition. 

Dr. Wittwer has so little considered the action of these causes on 
chemical affinity, that he states that the presence of hydrochloric acid 
is indifferent, and specially mentions (p. 611) that he has convinced 
himself, by various experiments, of this indifference. The following 
facts will sufficiently show how far this statement is at variance with 
the truth. The gas obtained by electrolysis of pure concentrated 
hydrochloric acid, evolved from poles of pure carbon, consists, as one 
of us has shown, of exactly equal volumes of chlorine and hydrogen. 
When this gas, freed from all trace of hydrochloric acid by passing 
through water, is then dried over chloride of calcium, and collected 
with the necessary precautions, the affinity of the two gases is such, 
that volumes from 50 to 60 cub. cent., when exposed, even on dark 
days, to the diffuse light of a room, unite with explosion. The same gas 
collected over tolerably concentrated hydrochloric acid may be exposed 
to the direct rays of the sun, without any fear of explosion occurring, 
the combination taking place gradually. Here, then, we have a case 
in which the diminution of the force of affinity of chlorine, owing to 
the presence of hydrochloric acid, is most clearly shown. It is now 
not difficult to prove that, in the decomposition of water by chlorine, 
the affinity of the latter to hydrogen is altered by the formation of 
hydrochloric acid. Nearly two years ago we filled a glass tube of 
82°3 cub. cent., containing about a gramme of water, with chemically 
pure chlorine, and closed it hermetically before the blowpipe. This tube 
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was exposed to the direct rays of the sun, and to diffused light, for the 
space of more than twenty months, without appreciably changing its 
colour ; and after this period it was opened under a tolerably concen- 
trated solution of potash. The amount of non-absorbed gas was 
found to be only 2-4 per cent. of the chlorine employed. From this 
experiment it may be concluded that the affinity of chlorine to hydro- 
gen becomes inappreciably small as soon as a certain amount of 
hydrochloric acid is formed. ‘The following numerical data show the 
great retarding influence which hydrochloric acid exerts upon the 
decomposing force of chlorine on water :— 


TaBLe LV. 


Time of Insolation, 1 hour direct sunlight. 


| Chlorine Water with 10 per 


ae . 
Pure Chlorine Water. cent. Hydrochloric Acid. 
a=0°0007075 | Before After Before After 
insolation. | insolation. | insolation. | insolation. 
| || | 
Weight of solution in| | | 
grammes .... . 29°057 29°373 27°463 | 28°601 
150°5 135°7 1332 8 =| = 1357 
ty | 14 954 246 =| = 226 
Ee a ee es 1 ] l 1 
Chlorine in 1000 parts. | 1:0}7 0-271 | 0-782 | 0782 
Of 100 chlorine de- i | 
composed. ... . 0°0 73°4 0°0 | 0-0 
i 


TaBie V. 
Exposed for 6 hours to direct and diffuse sunlight. 


Chlorine Water with 


Pure Chlorine Water. 10 per cent. HCl. 
| 
= Before After | Before | After 
a=0-0007075 insolation. | insolation. || insolation. | insolation. 
| 
Weight of solution taken. .| 29°001 | 27832 || 27-463 | 29°378 
a +. «: * oo 6 6 ee 84 } 133-2 132°5 
See eee eee 78 0] 246 17°8 
a a a ee ee 2 1 | 1 1 
Chlorine in 1000 water . . 10338} 000426 | 0°7820 | 0°7720 
Of 100 chlorine decomposed . | 0°0 | 99°6 0°0 13 
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Tasxe VI. 
Insolated 1 hour in diffuse light, and afterwards 30 minutes in direct 
sunlight. 
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Pure Chlorine Water. 


\Chlorine Water with 3 per 


| cent. enamel Acid. 


’ - Before After Before After 
a= 0°0007075 insolation. | insolation. |} insolation. | insolation. 
| 
Weight of solution employed 29°33 1 29484 |) 28560 29°304 
y . vow 108°8 107-1 | 108°7 107°1 
t, 620 1020 || 92-0 77°2 
ae 3 3 3 3 
C hlorine | in 1000 water 1°753 1°471 1621 1°620 
Of 100 chlorine decomposed 0°0 16°1 00 0°0 
Tas_e VIL. 


Insolated in 1 hour diffuse, and 30 minutes direct sunlight. 


Pure Chlorine Water. 


Chlorine Water with 3 per 
cent. Hydrochloric Acid. 


= Before After Before After 

a= 00007075 insolation. insolation. || insolation. | insolation. 
Weight of chlorine water 29°781 | 32°131 27°185 31°761 
. 1086 = | 107-1 108°6 107-0 
‘i. 854 | 970 1-0 87°2 
Me 2 : ~ 2 1 2 
Chlorine in 1000 water. 0°8750| 0-72.18 0-7825 0°7893 
Of 100 chlorine decomposed . 0°0 17°6 0°0 0-9 


From Table IV. it is seen that a solution of chlorine exposed to 
direct sunlight during one hour lost 73:4 per cent. of chlorine. 
The same solution to which 10 per cent. of hydrochloric acid was 
added, was not the least altered by exposure during the same time. 
According to Table V., a solution of chlorine, exposed for upwards of 
six hours to direct and diffuse sunlight, lost 99°6 per cent. or nearly 


the total amount of contained chlorine. 


By addition of 10 per cent. 


of hydrochloric acid, the action during the same time is reduced 


to 1°3 per cent. 


In Tables VI. and VII., chlorine water, exposed to 


diffuse light for 1 hour, and to the sun’s direct rays for 30 minutes, 
lost from 16°1 to 17°6 per cent. of chlorine ; mixed with 3 per cent. 
of hydrochloric acid, and subjected to a similar insolation, the amount 
of chlorine remained unaltered. 

In order to give a still further confirmation of the subject under 
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consideration, we mention one other experiment, made a year ago, 
which shows that the decomposing force which bromine exerts upon 
water containing a small quantity of alcohol, is considerably altered 
by the presence of hydrobromic acid. 


Tasxe VIII. 


|| Ditto with + to = per cent. 


Alcoholic Bromine Water. Hydrobromic Acid. 


| r | m | m.|o.] v. | VI. 
| 

Time of insolation . oo | 30’ ! 30° 45 60’ 
Weight of solution in grammes| 200 | 200 |; 200 | 200 | 200 | 200 
Saas ve a? a 147°0 (462 | 47°0 | 46:2 | 462 | 44-4 
Fee Ki eee «+ ow 2 Penk 1BRC FAG Tae 24°0 | 21°7 
m (a=0°0022598) . . ...| t fl fii ] 1 1 
Bromine in 1000 water . . a 1 965) 0°954}! 1°966) 1°759) 1:581| 1°617 
Loss of bromine per cent. | 00 |51°5 |} 0-0 | 10°5 00 (17°75 


The lowest horizontal division in the Table shows that the loss of 
bromine in the liquid free from acid, during an exposure of thirty 
minutes, amounted to 51°5 per cent. ; that the loss, during the same 
period, of the solution containing only 1 per cent. of hydrobromic acid, 
was only 10°5 per cent., and during a period twice as long, 17°75 per 
cent. 

From all these experiments, there cannot, therefore, be the 
slightest doubt that the hydrochloric acid produced by the decompo- 
sition of water by chlorine exerts a very strong retarding action on 
the affinity of chlorine for hydrogen. 

We are unable to conceive what circumstances can have induced 
Dr. Wittwer* to ignore these plain facts, as no single one of his 
“often repeated” experiments on this subject is given in his memoir. 
Dr. Wittwer’s fundamental experiments are, however, still more 
inexplicable. It is difficult to conceive how a mode of experiment 
which is accompanied by a mean error of 9 per cent. can give results 
whose inaccuracy scarcely reaches the error incurred by the weighing ; 
and how these numbers can stand in perfect harmony with a hypo- 
thesis which, as our experiments show, has no application to the 
decomposition of chlorine-water. Dr. Wittwer’s theory starts from 
the supposition that aqueous solutions of chlorine lose, by equal 
insolation, an equal fraction of the originally contained chlorine,—with 


* Dr. Wittwer actually proposes to employ a solution of chloride of lime, decom- 
posed by hydrochloric acid, as an absolute measure of the chemical rays. 
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the limitation, however, that the layer of chlorine water does not 
exceed a certain thickness. 

To satisfy this condition, the following experiments, which we have 
arranged in a tabular form, were conducted with hermetically sealed 
tubes of 20 millimeters diameter, and, therefore, smaller than the 
stoppered bottle employed by Dr. Wittwer. In spite of this, our 
experiments do not show even approximation to the law founded by 
Dr. Wittwer. The theory requires that the per-centage decompo- 
sition remain constant for all concentrations of the chlorine solutions ; 
the results of the following Tables show that in every case a different 
per-centage decomposition was obtained. 


From Table IX. 11°94 and 15-7 per cent. 
» X. 43°0 ,, 87:5 ” 
- XI. 45°9 ,, 536  ,, and 40:4 per cent. 
99 XII. 686 ,, 75:3 » «se 9 
- XIIT. 81°38 ,, 88:2 - «tre ” 
- XIV. 73°3 ,, 58:7 ” 
Tasxe IX. 
Pure Chlorine-water exposed to diffuse light for 69 hours. 
a=0°0007075 Before After Before After 
insolation. | insolation. | insolation. | insolation. 
Weight of solution 32°786 27°879 29°781 28°142 
a a ae 144°5 145°5 108°6 145°0 
.. 9°0 81-0 85"4 40°0 
a a a 2 2 2 1 
Chlorine in 1000 water. 16884 14896 0°8752 0°7378 
Of 100 chlorine decomposed . 0-0 11°94 0-0 15°7 
TaBLe X. 
Pure Chlorine-water exposed to diffuse light for 168 hours. 
a=0°0007075 Before After Before After 
insolation. | insolation. | insolation. | insolation. 
Weight of solution taken . 27°199 25°685 30°25 27°570 
ae ° a 136°8 135°2 136°2 135°2 
hj 250 1°3 3°0 60:0 
sh ep Vs ei ea 2 1 1 1 
Chlorine in 1000 water ; 1°8074 10309 0°8629 5394 
Of 100 chlorine decomposed . 0-0 43°0 0-0 37°5 
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Taste. XI. 


Pure Chlorine-water exposed 1 hour to direct sunlight. 


| | 
Before | After |. Before | After | Before | After 
| 


insolation | insolation| insolation insolation! insolation |insolation 


a=0'0007075. 


| 
|. 
| 


Weight of solution .} 24°070 | 25°158 | 27°020 | 27°156 | 27°537 | 21°378 
¢ . .. . . «/1100 {£098 |109:0 |109°8 |109'8 1109'8 
t kee te ae. alee Ad 36°0 73°D | 43°4 | 27°9 | 719 
n ian hela eeeailiacies in he 3 2 2 | 1 = | 1 
Chlorine in 1000 | 
water 2°669 1°4432 1:°0427! 0°4835; O-5881|] 0°3506 
Of 100 chlorine ‘de- | | 
composed . . .| 0-0 45°9 0-0 | 53°6 | 0-0 | 40-4 


Tasie XII. 


Pure Chlorine-water exposed for 1 hour 30 minutes to direct sunlight. 


' ! 
a=0°0007075. | Before | After | f Before | After | Before | After 
linsolation insols ation |insolation jinsol: ation |insolation insolation 
— j | 
Weight of chlorine | | | | 
water Lege ta ee 070} 27-204} 277020 | 27°889 | 27°537 | 28433 
@..... . ., 1100 | 1227 134 (1098 | 182 
t . * -s . ° ° 5d 7°D 4°4 27°9 | 8:2 
3% ae Ce 3 1 2 3 ] 3 


Chlorine in 1000 
parts water. 
Of 100 chlorine de- 

composed 


2-669 | 0:8374 1:0268 0°2538 0°5880 072184 


0:0 68°6 0:0 753 | 00 62°8 


I 0 
| 
| 


TaBLe XIII. 


Pure Chlorine-water exposed for 2 hours to direct sunlight. 


: | | | 
a= 0°0007075. | Before | After Before | After | Before After 
insolation |insolation |insolation |insolation |insolation jinsolation 


"aA ; | 
Weight of chlorine | 
water . . . .| 24070 | 25°716 | 27:020 | 25°587 | 27537 


23°110 
Be vl +s. oe +o 109°5 109°9 13°2 109°8 13°2 
4 oe a a Oe 55 50°9 79°5 10°9 27°9 lll 
3 1 2 2 1 2 


Chlorine in 1000 
parts water .. 2°669 04506; 1°0268}; 0:1208} 0°588]} 0°1309 
Of 100 chlorine de- 
composed der 0:0 81'8 0-0 88°2 0°0 779 
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TaBLe XIV. 
Pure Chlorine-water exposed for 2 hours to the direct sunlight. 
a=0 0007075. Before After Before After 
insolation. | insolation. | insolation. | insolation. 
Weight of chlorine water . 27:075 29°3738 29-300 25°75 
pe 150°5 185°7 1331 185°6 
th: 11°4 95:4 ATO 108-0 
ON A es l ] l i 
Chlorine in 1000 parts water. 10166 0 2713 0°5136 0°2119 
Or 100 chlorine decomposed .| 0°0 73°3 0-0 58°7 


If we suppose, as is most simple, that the decomposing force of the 
light is proportional, firstly to the length of exposure and to the 
intensity of the light, and secondly to the mass of decomposing sub- 
stance present in the unit of volume, it is seen from the foregoing 
Tables that the affinity of the chlorine to the hydrogen of the water 
first increases by diminution of the amount of contained chlorine, then 
attains a maximum, and afterwards again diminishes. Numerous 
instances of such a mode of action of affinity will occur to every 
chemist. 

Although, after all these explanations, it must appear almost unne- 
cessary further to examine Dr. Wittwer’s experiments, we have 
repeated the experiment cited in the research at pages 600 and 601. 
Our only object in continuing this examination was the wish to leave 
no means untried which by any chance could lead to an explanation 
of the above contradictions. Here, also, as might be expected, our 
attempts were fruitless. In order more fully to establish his sup- 
position that, by equal intensities of light, the amount of hydro- 
chlorie acid produced is proportional to the contained chlorine, Dr. 
Wittwer shows by experiments (which again, in spite of the source 
of error above mentioned, agree precisely with the theory to be proved) 
that the alteration of the chlorine solution is proportional to the 
product of the amount of light into the strength of the chlorine- 
water, and the time of exposure. In this experiment he determined 
the loss which a solution of chlorine suffers by exposure for 10, 20, 
30, and 40 minutes each, during a constant intensity of light. From 
S the original strength of the chlorine-water, and s the strength 
after insolation during a time ¢, he finds the intensity J of the light 
for the whole time during which his experiment lasted; and his 
numbers agree as far as the third decimal figure. 
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On page 601 of Dr. Wittwer’s memoir, we find the following 
experiment :— 


t 8 : I 
Ww...» , , 0:11607 
20° . . . 1:9164 , 0°11923 
Meas. ss ; ; 011398 
@ ss. ee , } 0°11690 
wT... ee , ; 0711541 


The first column expresses the time of insolation; the second, the 
amount of chlorine contained in 1000 parts of liquid which, before 
insolation, contained 2°4324 chlorine in 1000 parts. We have already 
shown that the mean error which is caused by diffusion during the 
dropping out of the chlorine-solution, amounts te about 9 per cent. 
Supposing, now, that this error is twice as large as that actually pre- 
sent,—that is, suppose that the real error amounts to 4°5 per cent.,— 
the inaccuracy to which Dr. Wittwer is then liable is so large, that 
in his first observation, for example, he may just as probably have 
obtained the number 0°16206, instead of 0-11607, as the value of J. 
In order to avoid all disturbing influences in our experiments, we 
conducted them precisely under the outward circumstances mentioned 
by Dr. Wittwer: we also chose for our insolation the noon of a 
cloudless day. The probability that the value of J remained constant 
during our determination, is four times larger than is the case with 
Dr. Wittwer’s experiment, as we conducted the insolation according 
to a system which required that the light should remain constant for 
a period only one-fourth so long. The following is a description of 
the method which we employed :—Suppose that five tubes containing 
chlorine-water be exposed to the same amount of light during varying 
lengths of time; for instance, the first for 18 minutes, the second for 
twice 18 minutes, the third for three times 18 minutes, and so on; 
all the tubes are exposed at the same moment, and after the lapse 
of every 18 minutes each one of the tubes may be covered. As the 
first tube was insolated for only 18 minutes, the last, on the other 
hand, for 90 minutes, it is necessary that the amount of light remain 
constant for 90 minutes. If, on the contrary, all the tubes be exposed 
to begin with together, but the first insolated for 3 minutes, the 
second for 6 minutes, the third for 9 minutes, the fourth for 12 
minutes, the fifth for 15 minutes, and if this regular opening and 
covering of the tubes be repeated for each 18 minutes, the light is 
only required to remain constant for 18 minutes, and gives results as 
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accurate as the other method, which requires a constant source of 
light of 90 minutes duration. 

In the following experiment, 5 sealed tubes of chlorine-water, of the 
strength S=0°2641 per cent. of chlorine, were insolated according to 
the preceding system, so that the exposure lasted from 18 minutes up 
to 90 minutes. The required condition for a constant value of J was 
therefore given when the alteration of the intensity during every 18 
minutes is taken as inappreciable; whereas in Dr. Wittwer’s expe- 
riment a constant intensity for 1 hour 10 minutes is necessary. 


TaBLe XV. 
Duration of the experiment 1 hour 30 minutes. 
Pure Chlorine-water, «=0°00059018. 


Length of insolation. | Not 18’ in | 36’ in | 54’ in | 72’ in 90’ in 
insolated. | sunlight. | sunlight. | sunlight. | sunlight. | sunlight. 


Weight of chlorine- 


| 

| 
water . . . .| 24248 | 25°205 | 24566 | 23°538 | 28-448 | 23:311 
t. . . . s « {1255 =| 1255) | 12600) | 1260 )9=— | 126-0 = | 126°0 
tin wie ss: 571 | 1:0 77°3 27-5 61:4 
a ea ae 3 2 2 1 1 
Chlorine in 1000 | 


parts water . .| 2°6409/ 20904) 1°6854) 1°2244) 069297) 0:4752 
ValueofZ. . . .| 00 0-0130 0°0125) 0°0142} 0°0186 0°0195 


The lowest line of the preceding Table contains the values of J cal- 
culated from each experiment ; it is here seen that these numbers are 
anything but constant, varying from 0-013 to 0-019. 

In reviewing the results of our experiments, we find the following 
conclusions justified :— 


1. The products formed by the photochemical decomposition of 
chlorine-water exert a retarding action on the amount of the 
original affinity of the chlorine. 


2. The decomposing action of chlorine on water is therefore 
neither proportional to the length and intensity of the inso- 
lation, nor to the strength of the chlorine-water. 


As the photochemical action is thus accompanied by a simulta- 
neous change in the affinity, dependent on laws altogether unknown, 
it would be a completely hopeless task to endeavour to arrive at the 
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laws of the chemical action of light by the insolation of chlorine- 
water. We have, therefore, for upwards of a year given up all 
attempts of this kind, and have had recourse to another method, by 
help of which we have succeeded in establishing a series of very 
simple relations exhibited by the chemical action of light. The 
simple law which governs these interesting relations we shall commu- 
nicate in our next paper on this subject. 


XI.—On the Colour of Chloride of Copper in different 
States of Hydration. 


By J. H. Grapstone, Pa.D., F.R.S. 


THERE are two theories respecting the aqueous solutions of haloid 
salts :—the one maintains that the compound of a metal and a halogen 
dissolves as such in the water; the other, that it becomes a com- 
pound of the metallic oxide and the hydracid, which is also dissolved 
in the liquid. One of the arguments adduced in support of the latter 
theory is, that certain salts, such as the chloride or bromide of copper, 
or the chloride of cobalt, change colour on dissolving in water, and 
assume a tint which is supposed to belong to the oxide. It happened 
that in my recent investigation of circumstances that modify the 
action of chemical affinity, I examined the changes of colour which 
take place when hydrochloric acid or a soluble chloride is added to a 
solution of a blue salt of copper. This led to an examination of the 
chloride itself; and the observations then made have been extended, 
with a view to determine, if possible, how far the change in colour 
may really lend support to the theory in question. The following 
are the facts with which this examination has made me acquainted. 

Chloride of copper exists in a solid form in two conditions: the 
one anhydrous, the other containing the elements of water. 

The anhydrous salt.—This is amorphous, and of a yellowish brown 
colour, whether produced by the combustion of copper in chlorine, or 
by heating the hydrated compound. Its composition has been deter- 
mined by Berzelius and J. Davy to be CuCl. 

The hydrated salt.—This exists either in an amorphous or a 
crystalline form, according to the mode of preparation. 

If anhydrous chloride of copper be exposed for a few minutes to 
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the ordinary atmosphere, it begins to change from yellowish-brown 
to pale bluish-green. This will go on till the whole mass becomes a 
bluish-green powder, which is dry to the touch, not deliquescent 
in ordinary states of the atmosphere, and devoid of crystalline 
form, even when viewed under the microscope. Professor Graham 
believes this to be the hydrate CuCl, 2HO.* An experiment of mine 
confirmed this view. 0°960 grm. of anhydrous chloride of copper, 
on exposure, increased in weight to 1:224 grm.: theory requires 
1°216 grm. 

If the oxide or carbonate of copper be dissolved in hydrochloric 
acid, and the solution evaporated nearly to dryness, bluish-green 
crystals separate. Their form has been determined as that of a 
right-angled four-sided prism. They are more deliquescent than the 
amorphous hydrate. No complete analysis of this salt seems to have 
been published. Its received formula CuCl+2HO rests on the 
observation of Professor Graham, that the crystals give off 21°53 
grm. of water when strongly heated. 


I. 1 grm. of the crystals, dried at a temperature somewhat under 
100° C., gave off 0°212 grm. of water when heated more 
strongly, and yielded 0°473 grm. of oxide of copper. 

II. 1:22 grm. gave 2°003 grms. of chloride of silver. 
III. 1 grm. of another preparation gave off 0°214 grm. of water 
when heated, and afforded 0°472 grm. of oxide of copper. 


IV. 0°5 grm. of the same yielded 0°830 grm. of chloride of silver. 


These results give percentage numbers nearly coincident with those 
deduced from the above formula. 
Found. Calculated. 


Se es, 
1st preparation. 2d preparation. 


Copper. . . 37°84 37°76 37°47 
Chlorine . . 41°01 41°06 41°45 
Weer, . . 20 21°40 21-08 

100°05 100-22 100-00 


It is evident that this green salt may either be CuCl+2 HO, 
or CuO, HC1+HO. If the latter, it might be reasonably expected 
that some difference would*show itself between the two atoms 
of hydrogen and oxygen; but my observations, though specially 


* Phil. Trans. 1837, p. 71. 
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directed to the point, have failed to remark any. The brown salt 
appears to assume the two atoms at once ; neither is there any inter- 
mediate stage in the dehydration of the green salt. When the 
crystals are heated to about 90° C. (194° F.), they begin slowly to 
give off water, shrink, and assume at once the brown colour. If the 
temperature be raised a little above 100° C., the water is given off 
rapidly. If strong sulphuric acid be added to the green crystals, or 
to a strong aqueous solution, the brown salt is instantly produced. 
There appears, then, to be no ground for supposing that the difference 
of colour between the anhydrous and the hydrated salt depends upon 
the conversion of the latter into hydrochlorate of the oxide of copper. 

Effect of solution.—If an equal weight of water be added to the 
pure green salt, it dissolves, giving a clear solution of a deep green 
colour. On the addition of more water, a gradual change of colour 
occurs, as indicated in the annexed table :— 


Composition of Solution. Colour. 
1 part crystal. chloride of copper+1 part water Deep green. 
+2 Bluish green. 


”? ” ” 2? A ” : 

” ”? ” ” +3 ” Still blue. 

” ” ” » +4 * Nearly pure blue. 
>? 3” ” oe) + 5 ” Blue. 


Oxychloride of Copper.—It may be as well to remark, in this 
place, that on dissolving most specimens of crystallised chloride of 
copper, a white subsalt separates, not when the solution is so strong 
as to appear green, but when it passes from green to blue. This 
deposit was observed in one instance to be as much as +-8;ths of the 
whole weight of the salt, though usually it is considerably less than 
that. When dry it is a pale green powder, which remains unaltered, 
though heated up to 215° C. (419° F.), but when almost at incipient 
redness, it gives off both water and chlorine, and is converted into a 
black mixture of oxide and dichloride of copper. The following 
analyses were made :— 


I. 1 grm. of the subsalt dried at 100° C., and dissolved in dilute 
nitric acid, yielded 0°734 grm. of oxide of copper, and 
0°812 grm. of chloride of silver. 


II. 1 grm. of a different portion gave 0°760 grm. of oxide of 
copper, and 0°829 grm. of chloride of silver. 


III. 0535 grm. of another preparation gave 0°397 grm. of oxide 
of copper. 
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These numbers reckoned to 100 parts represent— 
I. II. IIt, 
Copper . . . . 58°72 60°80 59°36 
Chlorine. . . . 20°08 20°51 — 


The proportion of the copper to the chlorine appears thus to be 
as three atoms to one, and, though the salt is evidently somewhat 
irregular in its composition, it approaches nearer to the oxychloride, 
CuCl, 2CuO, HO, than to any other of the eight or nine that have 
been described by previous investigators. 


Copper . : ‘ d . 61°34 
Chlorine ° : ‘ - 22°68 
Oxygen and hydrogen . . 15°98 


100-00 


It is probably this oxychloride with the admixture of a varying 
quantity of one containing more of the elements of water. Whether 
the constitution of this salt be as above written, CuCl, 2CuO, HO, 
or 3CuO, HCl, there seems nothing to decide. 

This oxychloride dissolves in a strong solution of pure chloride of 
copper; and the crystals derived from such a solution retain the form 
of the pure salt, but are of a yellowish-green instead of a bluish-green 
tint; when dissolved in water, they give an abundant deposit, and 
they contain a deficiency of chlorine,—indeed, in a case submitted to 
analysis, only 39°75 per cent. The great disparity of tint observed 
in different specimens of crystallised chloride of copper seems to arise 
generally from the varying amount of oxychloride they contain, though 
an excess of acid will also cause the crystals to assume a yellowish 
colour. Crystals that dissolve without deposit may be obtained from 
an impure salt by repeated solution, filtration, and recrystallisation, 
though, perhaps, the chloride thus obtained is never absolutely free 
from subsalt. The best method of obtaining pure crystals is to start 
with a very acid solution. If strong hydrochloric acid, not in excess, 
be poured upon the oxychloride, a solution results, which, on dilution, 
deposits the subsalt. 

Change of colour.—lIt has already been observed, that the solution 
from which the oxychloride has separated changes gradually from a 
deep green toa clear blue. The question arises,—Does this change 
of colour depend upon some action of the water, or of the elements 
of it ; or is it in some way a mere physical result of the solution ? 

In the hope of determining this matter, the action of other solvents 
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was tried. It was found that brown anhydrous chloride of copper 
dissolves in absolute alcohol of a yellowish-green colour, and that it 
does not assume a bluish tint on any amount of dilution with the 
same solvent. This is the case also when either the bluish-green or 
yellowish-green crystals are dissolved in absolute alcohol, or even in 
strong spirits of wine,—the alcohol appearing to abstract the water 
from the hydrated salt. Even the addition of alcohol to a moderately 
strong aqueous solution heightens the green, imparting a yellowish 
tint to it. Ifthe crystals contain oxychloride, alcohol does not cause 
its separation. The addition of water in considerable quantity to the 
alcoholic solution causes a production of the blue colour, and a 
deposition of any subsalt that may be present. If a solution of the 
anhydrous chloride in absolute alcohol be evaporated down, it shows 
little or no tendency to crystallise, but becomes an almost black viscid 
mass, which, however, on standing for some hours, becomes filled 
with tufts of yellowish-brown crystals. 

Ether in like manner dissolves chloride of copper, giving an intense 
yellowish-green solution, which also does not alter in the character of 
its colour when diluted with any amount of additional ether. 

The change from green to blue depends, then, upon the water; but 
is it because the salt is converted into hydrochlorate of oxide of 
copper, or because it forms a higher hydrate than exists in the 
crystals? The following observations may possibly afford some 
grounds for forming an opinion. 

Hydrochloric acid imparts a bright yellowish tint to the green 
solution of chloride of copper. On dilution with water, such a mix- 
ture also assumes a blue colour, but it requires much more water 
than the neutral salt does. The following table will exhibit the 
changes of tint produced during the dilution of a mixture of single 
equivalents of chloride of copper and hydrochloric acid. It would 
not dissolve completely in an equal weight of water. 


Composition of Solution. Colour. 
1 part CuCl + HCl with 2 parts water Dark green. 
5 Bright yellowish green. 
8 Bluish green. 
12 Almost pure blue. 
15 Blue. 


During this dilution there is a gradual alteration of the colour ; but 
the change appears to be more rapid at certain points than at others. 
Yet, after careful and repeated examination, I came to the belief that 
the effect of water is regular, and that what appears like rather sudden 
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transitions, is due to the difficulty of comparing solutions of different 
shades of colour. 

If a solution containing single equivalents of chloride of copper 
and hydrochloric acid be diluted till it becomes blue, the addition of 
more hydrochloric acid will cause it to resume the green colour, and, 
if sufficient be added, to become of the bright yellowish tint,—the 
amount of greenness being regularly proportionate to the amount of 
hydrochloric acid present. 

The compound of chloride of copper and hydrochloric acid, which 
may be supposed to exist in these yellowish-green solutions, does not 
appear to be crystallisable. If a solution of the copper salt in hydro- 
chloric acid be evaporated, crystals separate of a bright green colour. 
On drying between folds of bibulous paper, these part with the 
adhering strongly acid liquid, and at the same time their yellowish 
tint is greatly reduced. A portion so prepared was dried at 80° C., 
when it appeared very like the ordinary bluish-green crystalline salt. 
It weighed 1:240-grm. Ata higher temperature, it gave off water, 
and a little hydrochloric acid. After being heated at 150° C., it 
was converted into apparently the anhydrous chloride, and weighed 
0°969 grm. The same amount of CuCl,2HO would have given by 
calculation 0-979 grm.,—a_ quantity scarcely exceeding that actually 
found, so that the hydrochloric acid attached to the crystals must 
have been a mere trace. Another experiment gave a similar result. 
That the brown powder left on heating this was really CuCl was 
proved by a determination of the copper. 


0°531 grm. yielded 0°318 grm. of oxide of copper; which gives the 
following percentage :— 
Found. Calculated. 
Copper : . 47°83 47.48 


Some other chlorides,—such as chloride of sodium and chloride of 
ammonium,—produce the same yellowish colour in solutions of 
chloride of copper as hydrochloric acid does; whilst others, such as 
chloride of calcium, do not affect it. Some of these double chlorides 
have been crystallised and described. 

The colour of a solution of chloride of copper alters much with the 
temperature. If it be heated, it becomes gradually yellower, even if 
previously diluted to such an extent as to be perfectly blue. Indeed, 
it was found that 2°5 grm. of the crystallised salt, when dissolved in 
three ounces of water, so that the blue colour was pale, assumed a 
distinctly green shade when the solution was heated to the boiling 
point. The same occurs in the presence of hydrochloric acid. On 
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cooling again, the yellow tint:gradually disappears. This action also 
is not confined to temperatures above the ordinary : a green solution 
of the chloride placed in a frigorific mixture becomes blue. 


The remarks here made upon solutions of pure salt in distilled 
water apply equally to the salt when produced by double decom- 
position :—for instance, to a mixture of sulphate of copper and 
chloride of sodium, though, of course, in such a case the blue colour 
of the sulphate still unaltered interferes with the result. The 
addition of sulphuric acid to a somewhat dilute solution of chloride 
of copper tends to produce the bright green, evidently from the 
liberation of some of the hydrochloric acid, though blue sulphate 
must be produced at the same time. 

The following are the inferences which I have drawn from these 
experiments, and which I now submit to the consideration of 
chemists :— 

Every observation made on this salt is perfectly explicable on the 
supposition that the proper colour of chloride of copper is brown, and 
that it forms hydratés which are green or blue, just as the white 
sulphate of copper becomes blue when hydrated. Some of the facts, 
too, are more easily explained on this view. 

Thus it is hard to imagine that if green be the colour of CuCl, 
and blue that of CuO, HCl, the addition of more HCl to the latter 
should render it green; while it is readily conceivable that the 
hydrochloric acid should replace a portion of the water in the blue 
hydrated chloride of copper, and form a green double chloride, 
CuCl, HCl. The action of heat is in harmony with what we know 
of its action on unquestionable cupric hydrates: thus, the hydrated 
oxide of copper, when heated in the presence of any amount of water, 
loses its combined water and its blue colour. 

If the change of colour is to be taken as evidence that crystallised 
chloride of copper becomes, when treated with a considerable amount 
of water, CuO, HCl, a parity of reason should lead us to conclude 
that the bluish-green crystals contain none of the yellowish-brown 
CuCl; yet, if we suppose that these crystals actually contain the 
oxide, we can give no consistent account of the subsequent change of 
colour on solution. 

Perhaps none of these observations are decisive on the point ; yet 
it appears to me that this examination of the chloride of copper has 
gone far to show, that, instead of its furnishing an argument in 
favour of the supposition that haloid salts are decomposed by water, 
it leads towards the opposite conclusion. 
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There are three incidental remarks which may be appended. 

Those who hold the binary theory of salts, and contend for the 
resolution of the chloride into the hydrochlorate, must consistently 
suppose the same when the salt-radical is a compound body: thus— 


If NaCl in water becomes NaO, HCl, 
then NaNCG, =, we NaO, HNC,, 
and NaSQ, sa, “ NaO, HSO,. 


Even where different salts of a base have the same colour, the same 
amount of the base does not give the same intensity of colour. 
Thas, if equal portions of oxide of copper be dissolved respectively in 
acetic, hydrochloric, nitric, and sulphuric acids, and equally diluted, 
the acetate will be found to be far deeper in colour than the nitrate, 
this somewhat deeper than the sulphate, and this again far deeper 
than the chloride. On being converted into ammoniacal salts, these 
four approximate more nearly, but are still far from identical in 
colour. 

Whatever theory be preferred for explaining the changes of colour 
that take place during the solution of chloride of copper, the influence 
of mass is very apparent. It is almost self-evident that different 
compounds co-exist in the solution in proportions varying with the 
amount of water present, or of free hydrochloric acid, and that the 
final state of combination is the resultant of several affinities of dif- 
ferent degrees of strength acting on the same particles. 
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By Henry Warts, B.A., F.C.S. 


@n a Method of Volumetric Analysis of very general Application.* 


By R. Bunsen. 


Txis method, which is applicable to a great number of analyses de- 
pending upon oxidation and reduction, is founded on the principle of 
liberating a quantity of iodine equivalent to the substance which is to 
be determined, and estimating this iodine by means of a standard solu- 
tion of sulphurousacid. The use of sulphurous acid for the estimation 
of iodine, which was originally proposed by Dupasquier, gives exact 
results, provided always that the solution of sulphurous is sufficiently 
dilute. Sulphurous acid and iodine, in presence of water, form 
hydriodic and sulphuric acids ; but, on the other hand, sulphuric and 
hydriodic acids may react upon each other in such a manner as to 
yield sulphurous acid, water, and iodine. This latter reaction takes 
place to a greater extent as the liquids are more concentrated. Hence, 
when iodine is treated with sulphurous acid, this acid will not be 
completely oxidised unless the liquid is sufficiently dilute. Hence 
the necessity of using, in this process, solutions not containing more 
than 0°04 to 0°05 per cent. of anhydrous sulphurous acid. 

The method about to be described requires three test-liquids: a 
solution of iodine, a solution of sulphurous acid, and a solution of 
iodide of potassium. To prepare the first, a quantity of iodine, as pure 
as can be obtained, is dried at ordinary temperatures over chloride of 
calcium, g grammes of it then weighed out between watch-glasses, and 
dissolved in a litre-measure by a concentrated solution of iodide of 
potassium, which solution must not exhibit any brown colour, either 
by itself, or on the addition of hydrochloric acid. If one degree of 
the burette contains, as usual, 0°5 cubic centimetres, the resulting 


* Ann, Ch. Pharm. Ixxxvi, 265; Aun. Ch. Phys. [3] xli. 339. 
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solution must be diluted with a quantity of water sufficient to bring 
the volume to we cubic metres. Hach degree of the burette will 
then contain 0°0025 grm. of the iodine used. But as commercial 
iodine, even the purest, contains traces of chlorine, it is necessary in 
determining the strength of the solution to take account of this 
impurity. For this purpose, a weighed quantity of dried iodine is 
dissolved in cold sulphurous acid, the solution precipitated with 
nitrate of silver, and the precipitate digested with nitric acid before 
filtration, to remove any sulphite of silver that may be thrown down 
at the same time. If the quantity of impure iodine used be called A, 
the quantities of pure iodine and chlorine contained in it, by x and y, 
and the precipitated chloride and iodide of silver by B ; then 


@w+y=A 
Ag+I Ag g+Cl 
and T+ “Gl 


If we denote the ratio of the equivalents of iodide of silver and iodine 


namely, a by a, and the ratio of the equivalents of chloride of 


Ag+Cl 
oe 
_ B-—aaA 
'* a 
From this value of y, we may readily calculate the quantity of pure 


iodine which is equivalent to a unit of weight of the impure substance. 
For the quantity of chlorine y, exerts the same oxidising action as the 


y=B 


silver and chlorine, namely, 


by 8, we have — 


quantity of iodine — al: Hence, the chlorinated iodine 4 exerts the 


same oxidising action as the quantity of pure iodine denoted by 


A-y + ay and, therefore, the quantity of pure iodine a’, which 


corresponds to the quantity a of the impure iodine contained in a 
degree of the burette, is given by the equation— 


‘ a B-—2aA I 
emo «neg hy ~ 2) 

Of the iodine used in most of the following experiments, 1:4379 
grm. gave in one experiment 2°7498 grms. iodide and chloride of 
silver ; in another, 1:7456 grm. iodine gave 3°3251 grms. iodide and 
chloride of silver. Substituting these values together with a=0°0025 
in the last equation, we find for the quantity of pure iodine in a degree 
of the burette, from the first experiment, 0°0025246 grm., and, from 
the second, 0°0025348; mean: a’ =0°0025387. 
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A simpler and better method of finding the value in pure iodine 
of a degree of the burette, when the iodine used is impure, will be 
given with the volumetric analysis of chromate of potash. 

If the standard iodine-solution be used at a temperature different 
from that at which it was prepared, an error will be committed in 
consequence of the change of volume of the liquid which is measured. 
As, however, this variation for 10° C. of temperature does not amount 
to more than +2;5 of the quantity of iodine to be determined (which 
is at most 0°2 or 0°3 grm.) it may be safely neglected with any 
variation of temperature that may actually occur, and the more so, 
as the atomic weights of the substance to be determined are gene- 
rally small in comparison with that of iodine. 

The measurement of ‘this iodine-solution, which is perfectly stable, 
is best performed in a burette, the degrees of which correspond to 
0°5 cubic centimetre of liquid. To avoid any error in reading arising 
from parallax, the instrument is loosely held between the thumb and 
forefinger, and allowed to hang down, and the level of the liquid is 
read off at the lower surface of the fluid meniscus, as soon as that 
surface coincides with a horizontal line fixed at some distance. In 
this manner, the reading may be performed with certainty to ;,th of a 
degree, especially if the observer waits till the liquid adhering to the 
sides of the burette has run down sufficiently to make the level 
constant. 

Of the second test-liquid, the dilute sulphurous acid, it is best to 
prepare 20 or 30 litres at a time, so that the alteration in the amount 
of acid produced by the action of the air during the course of an 
experiment may be imperceptibly small. In such a fluid mixture, the 
decrease of sulphurous acid in a bottle half full of air, amounts, 
in 24 hours, to about 1 or 2 burette degrees, so that the diminution 
which occurs during the three or four minutes occupied in an experi- 
ment does not exceed ;,°;> of a burette degree, or 0°0002 milligramme 
of iodine, a quantity altogether inappreciable. To give the acid the 
proper degree of dilution, 20 or 30 litres of water are mixed with a 
small measure-glass-full of concentrated sulphurous acid ; the liquid 
shaken ; 200 burette degrees of it measured off; and this portion 
tested, after addition of starch, with the standard solution of iodine. 
If r degrees of this solution are required to decompose the acid, and 
if the quantity of iodine a, contained in a burette degree, amounts to 
about 0°002 to 0:003 grm., then, in order to obtain the required 
degree of concentration, viz. about 0°03 sulphurous acid to 100 water, 


it is merely necessary to add to the entire liquid (= _ 1) of con- 


centrated sulphurous from the small measuring bottle. 


If (= _ 1) becomes negative, we may know that the assigned 
T 
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measure has already been exceeded by the first addition of acid. The 
experiment must, therefore, be repeated with a smaller measure, or 
with less concentrated acid. As sulphurous acid oxidises by exposure 
to the air, the solution must be renewed every three or four days, 
which may be done without any trouble, as the quantity of sulphurous 
acid to be added to the water is known from the previous preparation. 
The solution should also be shaken up before being used. 

The third test-liquid used in the determinations is a solution of 
iodide of potassium containing about 1 grm. of the iodide to 10 cubic 
centimetres of water. With a little practice, however, this solution 
may be dispensed with, a small piece of solid iodide of potassium 
being added in each experiment. 


1. Determination of Iodine.—The weighed sample of iodine is 
dissolved in the solution of iodide of potassium contained in a capa- 
cious beaker glass, about 4 or 5 cubic centimetres of the solution being 
taken to 0'1 grm. of iodine. To the resulting brown solution, as 
many measures of the standard solutien of sulphurous acid (measured 
in a stoppered cylinder) are added, as are required to destroy the 
brown colour completely, the acid which adheres to the sides of the 
cylinder being each time rinsed into the beaker with distilled water, 
and the measuring vessel subsequently washed with the normal sul- 
phurous acid solution. The next step is to determine the quantity of 
iodine x, by which the sulphurous acid has been partially decomposed. 
For this purpose it is necessary to determine the quantity of iodine 
required to decompose the sulphurous acid still present in excess. 
This is effected by adding 3 or 4 cubic centimetres of clear and very 
dilute starch solution, and then dropping in the standard solution of 
iodjne till a blue colour begins to appear. If the quantity of iodine- 
solution required to produce this effect is measured by ¢ degrees of 
the burette, and the quantity of iodine in one degree is a, then the 
quantity required to decompose the m measures of sulphurous acid 
added will be 2+ a?’. Further, if we determine, by means of the 
burette, the quantity of iodine a¢, required to decompose 1 measure of 
sulphurous acid, we shall obtain the equation 2+ at’ =nat, whence 
xz=a(nt—t’). If the weight of the sample of iodine be A, the quan- 
tity of iodine expressed as a percentage will be 


r= “ = (nt—t’) ; 
1004 


ra 1, that is, if the quantity weighed out be exactly 100 a, 


and if 


the equation becomes simply z=nt—/’: that is to say, the difference 
of the two measurements nt—? gives at once the percentage of iodine 


- m the sample. 
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0°7979 grm. of chemically pure iodine mixed with 1°0400 grm. 
iodide of potassium, and tested in this manner, gave— 
n=5; ¢t=73°2; ¢=52:°0; a=0°0025387. 
Quantities used. Vol. analysis, 
Iodine. s . 43°41 43.37 
Iodide of potassium . 56°59 56°63 - 


100-00 100:00 


2. Determination of Chlorine.—-Chlorine decomposes a solution of 
iodide of potassium instantly and completely, even in the cold, setting 
free an equivalent quantity of iodine. If this quantity be volume- 
trically determined in the manner just described, the quantity of 
chlorine will be given in the equation— 


L= = a (nt—?’), 


or in percentages, if the quantity used in the experiment was A : 


= aad a (nt—?’). 


100 Cl 

1 
nt—t’, will give at once the quantity of chlorine in 100 parts. 

To give an idea of the great aecuracy of this method, we may adduce 
an example of the determination of the density of chlorine. A stream 
of chlorine gas evolved from hydrochloric acid and peroxide of man- 
ganese, washed with water and dried by passing over chloride of calcium, 
was made to pass through a glass tube of the capacity of 91°005 cubic 
centimetres, drawn out at both ends, and connected with the gas- 
generating apparatus by means of a tube of vulcanised caoutchouc. 
As soon as the tube had assumed the constant temperature 2°1°C., 
and the air had been completely expelled by the -chlorine, the tube 
was tightly closed on the side next the generator by pressing the 
caoutchouc tube with the finger close to the aperture ; and the other 
extremity, which remained open, dipped into a solution of iodide of 
potassium. Rapid absorption took place, the tube becoming com- 
pletely filled with the liquid, which was at the same time decomposed, 
with separation of iodine. This liquid gave by the volumetric method 
above described: n=9; t=44°7; 1 =5°0; a=0°0025387. From 
these elements it was found that the-tube, which contained 91-005 
cubic centimetres of water at 4° C., contained 0°28191 grm. of chlorine 
at 0°7457 met. bar. and 2°1.C.; and this gives for the sp. gr. of 
chlorine— 


If, again, d= a, the difference of the two measurements 


Found. Calculated. 


2°4482 2°4489 
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3. Determination of Bromine.—A solution of bromine may be 
readily estimated in the same manner as chlorine, the result being 
calculated by the formula— 


_ 100 Br 
eo 


As commercial bromine always contains a little chlorine, which is very 
difficult to separate, the bromine used for testing the method was 
prepared from pure bromide of potassium. For this purpose 0°2869 
grm. pure bichromate of potash was mixed with 2 or 3 grm. bromide 
of potassium, and distilled with concentrated hydrochloric acid from a 
small glass flask, and the bromine which passed over was received in 
a solution of iodide of potassium containing 0°9030 grm. of the 


a(nt—t?’). 


iodide. As 1 at. K Cr, liberates exactly 3 at. bromine, the bromine 
distilled off from the above mixture should weigh 0°4629 grm. The 
volumetric analysis gave the following results— 

n=6; t=55°4; U=444; A=1'3659; a=0°0025387 ; 
whence : 


Used. Found. 

Iodide of potassium . 66°11 66°20 
Bromine . ' . 83°89 33°80 
100-00 100-00 


4. Determination of Chlorine and Iodine tozether.— When a 
mixture or compound of 2 chlorine and y iodine is to be determined, 
it is best to measure out two equal volumes of the liquid which con- 
tains them. One of these measures is mixed with sulphurous acid, 
till it loses its colour, and then precipitated with nitrate of silver. 
Let the weight of the precipitate of bromide and iodide of silver, 
collected on a filter after digestion for some time with dilute nitric acid, 
be A. The quantity of iodine a (n¢t—?’) equivalent to the chlorine and 
iodine together in the second measure is then determined by the 
method above given for bromine. These experiments give the fol- 
lowing equations of condition— 


Ag+Cl Ag+lI 
digas wast dearlied. 
: = a(nt—t 
ae ty = a(nt—2) 
whence : 
A— Aetl a (nt—t’) 


Ag+Cl  Ag+l 
Cl I 
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This method becomes inapplicable when the Hquid contains hydro- 
chloric acid and other compounds of chlorine. But as this condition 
is rarely fulfilled in practice, it is generally better to determine the 
iodine in one portion of the liquid as iodide of palladium. [If the 
weight of the palladium obtained by igniting the precipitated iodide 
of palladium be z, the first of the two equations of condition takes 


the form, =; s=y; whence 


Pd 
Cl ‘ Cl 
= To (nt—F) = Pd T. 
An analysis of a sample of protochloride of iodine prepared with 
aqua-regia, gave— 
a=0'1156; ¢=241°6; “#=1381:4; n=1; a=0-0050. 

Calculated. Found. 
Iodine . . . 21°85 21°85 
Chlorine ‘ , . 78:15 78°15 


~ 


100-00 100-00 


5. Determination of Chlorine and Bromine together.—To estimate 
the quantity of chlorine contained in a sample of bromine, a quantity 
A of the bromine thoroughly dried is dissolved in solution of iodide 
of potassium, and the quantity of iodine, a (nt—?), thereby sepa- 
rated, determined as above. The equations of condition, which form 
the basis of the calculation, and in which chlorine is denoted by y, 
and bromine by a, are— 


U+y 


I 


whence we find 
I 


a (nt —t’) ae Br 


os ey. 


Cl Br 


To test this method, 0°1148 grm. of bromine free from iodine and 
dried on chloride of caleium, was weighed in a glass bulb, converted 
by sulphurous acid into hydrobromic acid, and precipitated by nitrate 
of silver. The resulting chloride and bromide of silver weighed 
02826 grm. Putting 0°1148= A’ and 0°2826= B’, the quantity of 
chlorine in the sample examined is found from the equations— 

VOL. VIII.— NO. XXXI. Q 
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ety = A’. 


Ag+ Br Ag+Cl __,, 
— 9? eee. 


therefore 
Ag+ Br , 
_ Br 4-5 
4= Ke+Br _ Ag—Cl 
Br Cl. 


0°0948 grm. of the same bromine dissolved in iodide of potassium, 
gave by volumetric analysis— 


A=0-0948; n=1; ¢=80°5; “=17:3; a=0-002578. 


Weighed analysis. Vol. analysis. 
Bromine . ‘ . 93°42 93°34 
Chlorine. : » 658 6°66 
100°00 100-00 


6. Determination of Chlorites and Hypochlorites.—A solution of 
the salt is mixed with solution of iodide of potassium, and hydro- 
chloric acid added till a slight acid reaction is produced. By means 
of the quantity of iodine a (nt—?’) separated in the solution, and 
determined by the volumetric method, the weight of chlorous acid z, 
or of hypochlorous acid 2’, is found from the following equations, in 
which A denotes the weight of the salt or mixture of salts employed : 


100 Cl 


*=-14 4 (nt—T) 
, 100CI 


The method was tested upon a mixture of caustic potash and 
hypochlorite of potash. To obtain a perfectly definite quantity of the 
latter, 03256 grammes of pure bichromate of potash was boiled with 
fuming hydrochloric acid, and the chlorine, which passed over with 
the vapours of hydrochloric acid, conducted into a solution of 4 grammes 


of caustic potash. Now since 2 at. K Cr, eliminate under these cir- 
cumstances exactly 3 at. Cl, the potash-solution must absorb 
0°1427 grammes of that substance. The volumetric analysis gave 
n=4; t=83°6; ¢=8; a=0-002578, which corresponds with the 
following composition : 
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Used. Vol. analysis. 
Aqueous potash . . . . 96°55 96°52 
Hypochlorite of potash . . 3°45 3°48 


100-00 100:00 


This method is peculiarly well adapted to the technical estimation 
of chloride of lime. If we take a solution of that substance con- 
100 Cl 


I 
measurements (nt—?’) gives directly the bleaching power of the 
product in per centages of chlorine. 

7. Determination of Sulphurous Acid and Sulphuretted Hydrogen. 
—It has already been observed (p. 219), that sulphurous acid (and 
we may add sulphuretted hydrogen) cannot be exactly estimated by 
means of iodine, if the quantity of it contained in an aqueous solution 
exceeds 0°04 per cent. If, therefore, a more concentrated acid is to 
be examined, it must be diluted with boiled water till the total volume 
P has attained the required concentration. From this solution, p 
cubic centimetres are then measured off, starch added, and the quan- 
tity of iodine at determined which is required for the complete de- 
composition of the sulphurous acid. The quantity of anhydrous sul- 
phurous acid contained in the volume P of the liquid is then given by 
the following equation— 


taining a of dry chloride of lime, the difference of the two 


PS 
r= at. 
pi. 
The estimation of sulphuretted hydrogen is made in exactly the 
same manner, by means of the corresponding formula— 


‘ PH 
z= at. 
pl 

But the great facility with which sulphuretted hydrogen decom- 
poses often renders this latter estimation very inexact. 

A determination of the density of sulphurous acid gas made in a 
manner similar to that described for chlorine (p. 223),— excepting that 
the tube containing the gas dipped into boiled water, instead of a 
solution of iodide of potassium,—gave the following results :— 


Volume of sulphurous acid gas at 1°1° C., and 0°7507 met. bar.= 
90°699 cub. cent. 
P=1000; p=1940; ¢=76°95; a=0°0025387. 
These numbers give for the density of the gas 2°190; the calculated 
density is 2°211. 
8. Estimation of Chromates.—When a chromate, e. g. bichromate 
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of potash, is boiled with excess of fuming hydrochloric acid, every 
2 at. chromic acid eliminate 3 at. chlorine. “The decomposition is 
rapid and complete. The 3 at. chlorine passed into a solution of 
iodide of potassium set free an equal number of atoms of iodine. 
If, therefore, we determine the quantity of a (nft—t) obtained by 
using a known weight A of bichromate of potash, the quantity of 
chromic acid 2 contained in a quantity A of salt is found from the 
equation— 


t= a (nt —1’) 
or in 100 parts: 


— eee 
© = Fra] 2 ie) 


200 Cr 
31 
this quantity, then the difference of the two measurements (n/—/') 
gives directly the percentage of chromic acid. Similarly for 


K+2Cr 
31 


Pb+Cr 
neutral chromate of potash, and for 4A = 200 oa a, the 
per-centage of pure chromate of lead in these respective salts. 

The analysis is made by introducing a weighed quantity of the 
chromate into a small flask of the capacity of 36 to 40 cubic centi- 
metres, filled about two-thirds with fuming hydrochloric acid, and 
having a gas-delivery tube adapted to the neck by means of a tube of 
vulcanised caoutchouc. Into the open extremity of this tube is 
inserted a small glass bulb with a narrow neck, which serves as a 
valve, and the tube is inserted into the neck of an inverted retort of 
the capacity of 160 cubic centimetres, and containing a solution of 
iodide of potassium. The middle of the neck of the retort is blown 
out into a bulb to receive any liquid that may be thrown up by the 
disengagement of gas. Instead of the glass bulb above mentioned, an 
excellent valve may be made by tying a piece of vulcanised caoutchoue 
tightly over the open end of the tube, and cutting a small slit in it, 
with a sharp, wet penknife. This slit opens when pressed from 
within, but closes tightly when pressed in the opposite direction. 
The liquid in the flask is now boiled for three or four minutes, by 
which time the whole of the chlorine is expelled, and liberates an 
equivalent quantity of iodine, which is estimated in the ordinary way. 

0°7116 grm. pure bichromate of potash heated to the melting 
point gave off 0-0016 grm. water; and 1:0230 grm. reduced with 


If again 4 = 


a,—zi.e. if the sample taken weighs exactly 


A 100 ( a, this difference would give the per-centage of 


~ 
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hydrochloric acid, and precipitated by continued digestion with am- 
monia, yielded 0- 53 27 grm. of ignited sesquioxide of chromium. 
The volumetric analysis gave— 
A=0°2379; n=3; ¢=5; #=81'6; a=0°0025387 ; 
and in another experiment— 


A=0°2943; n=3; ¢=103'7; ¢=160; a=0°0025387. 


This gives— 


Weighed analysis. Volumetric analysis. 
re 

I. Il. 

Chromic acid . . 68:18 68°32 67°95 
Potash . . . . 3160 31°47 31°83 
Water. . . . O22 0°22 0°22 
100-00 100-00 100°00 


Another sample, composed of 0:4632 grm. chromate of potash dried 
at 150° C., and 1°27 grm. sulphate of potash, gave— 


A=1°78382; ¢=101°7; ¢=38°2; n=5; a=0°0025387. 


Taken. Vol. analysis. 
Chromate of potash . 26°72 26°91 
Sulphate of potash. . 73°28 73°09 

100-00 100-00 


The volumetric analysis of pure bichromate of potash gives, as above 
observed (p. 221), the simplest method of determining the value of a, 
or the quantity of pure iodine corresponding to the w eight of impure 
iodine contained in a degree of the burette. This value is obtained 
from the equation— 

31 A 


a= ——- aes 


7 (K+4261) (nt—) 


The action of concentrated hydrochloric acid on chromates often 
gives rise to the formation of traces of volatile chromate of terchloride 
of chromium, CrCl, - 2CrO,. This, however, does not affect the 
result of the analysis, inasmuch as the quantities of chlorine, chromic 
acid, and terchloride of chromium, obtained from a given weight of 
a chromate, eliminate the same quantity of iodine. 

9. Estimation of Chlorates.—The action of hot concentrated 
hydrochloric acid on chlorates is well known to be attended with a 
reduction of the chloric acid. The reaction, which is not attended 
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with any evolution of oxygen, may be expressed by one of the following 
formule— 

ClO, ; 3C10 aa 

2HCl | 2HO sHcl (2c), 


_¢ ClO, , 6Cl 
: 5sHCl }5HO 


It is impossible to determine by theory which of these reactions 
actually takes place, or which of them may occur simultaneously. 
But this uncertainty is of no importance, for, whatever may be the 
reaction which takes place, when the products are brought in contact 
with the iodide of potassium, 6 at. iodine are set free for each atom of 


Similarly the per-centage of chloric acid contained in a quantity 
A of a chlorate is determined by the equation— 


and if A be taken = —, a, the difference a(nt—?’) gives 


immediately the per-centage of chloric acid. 
An experiment with pure chiorate of potash gave— 
A=0:0889; n=3; ¢=741; ¢=7:2; a=0-002578. 
Calculated. Found. 
Chloric acid , . 61:57 61:83 
Potash ‘ ‘ . 88:43 38°17 


100 00 100°00 


10. Estimation of the Peroxides of Lead, Manganese, Nickel, 
Cobalt, &c.—The percentage of oxygen in peroxide of lead is given by 
the formula— 


9 
x = 100 ad a (nt—?’) 


A-l 
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A sample of the peroxide which was prepared by boiling red lead 
with acetic acid, and yielded by ignition in a stream of dry air, 
0-004 grm. water, and 0043 grm. oxygen, gave by volumetric analysis 
on 0°7402 grm.,n=5; ¢=58°8; ¢=9°8; a=0°002578. Hence— 

Calculated. Weighed analysis. Vol. analysis. 
Lead . . 86°12 87°23 
Oxygen . 13°31 12°20 
Water . 0°57 0°57 


100-00 100-00 100-00 


The per-centage of peroxide of manganese in a sample of commercial 
black oxide 4 is given by the formula— 


100 Mn 
— Ad 
0°4839 grm. manganaso-manganic oxide, obtained by igniting pure 
carbonate of manganese, gave— 


A=0'4839; n=3; 1=783; =164; a=0-0025387. 


a (nt—t’) 


A second analysis of the same product gave— 
A=0°3725; n=3; t=75°7; =59'4; a=0-0025387. 


Calculated. Volumetric analysis. 
A 


I. II. 
lat. MnO, . . 37°98 39°37 39°25 
2at.MnO . . 62°02 60°63 60°75 


100°00 100°00 100-00 


It would appear from these two experiments that the degree of oxi- 
dation which manganese acquires by the ignition of its oxides does 
not agree exactly with the formula usually assigned to it. If this is 
the case, the error thence arising in estimations of manganese may be 
easily corrected by a volumetric analysis of the ignited precipitate. 

A pyrolusite from Bohemia, which, according to a weighed analysis, 
contained 0°32 per cent. silica, 0°08 per cent. ferric oxide, and 0°5 per 
cent. water, gave— 


A=0°3128; n=5; (=79.3; ¢=44.0; a=0°0025387. 


Peroxide of manganese . 
Sesquioxide of iron 
Silica . 

Water 
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In prgsence of lime, magnesia, oxide of zinc, and simular strong bases, 
the oxides of manganese yield, by ignition in the air,not MnO - Mn,0,, 
but, when lime or magnesia is present, MeO Mn,0., or if mag- 
nesia is in excess, MgO - Mn,O,. Uf, therefore, we wish to determine, 
not merely the quantity of separable oxygen in the peroxides of man- 
ganese, but likewise the quantity of metallic manganese, this cireum- 
stance must be taken into consideration. 

1l. Estimation of Iodic, Vanadic, Selenic, Manyanie, Ferric 
Acid, Ozone, &c.—As all these and many other volumetric determi- 
natious may be made by one and the same method, and the corre- 
sponding equation of condition is easily deduced from the principles 
above explained, it will be sufficient to give a single example, viz. that 
of the determination of iodic acid. 

When iodic acid, either free or combined with a base, is distilled 
with excess of fuming hydrochloric acid, each atom of iodic acid elimi- 
nates 4 atoms of chlorine, while 1 atom of protochloride of iodine 
remains in the liquid. The percentage of iodic acid in a mixture of 
salts whose weight is A, is therefore determined according to the pro- 
cess described for the estimation of chlorine by means of the 
equations— 


_ 100 (R+J) ai as 
SS t) 


A mixture of 0°5321 chloride of calcium with 0°2755 iodate of 
baryta gave— 


n=3; (=85°5; ¢=381'4; a=0°002578. 


Used. Vol. analysis. 
Chloride of ealeium . 65°53 65°89 
lodate of baryta . . 34°47 3411 


100-00 100-00 


12. Volumetric Separation of Cerium and Lanthanym.—These 
metals are precipitated together as oxides, the precipitate dissolved in 
strong sulphuric acid, and the solution precipitated by potash. The 
precipitate, consisting of the hydrated protoxides of the two metals, is 
suspended in a strong solution of potash, a stream of chlorine passed 
through the liquid, and the precipitate carefully washed with cold 
water. The precipitate consisting of ceroso-ceric oxide is treated 
while still moist with fuming hydrochloric acid (in the flask above 
described, p. 228), in which it dissolves with brown colour. On 
heating the mixture, each atom of ceroso-ceric oxide eliminates 1 atom 
ehlorine, which separates 1 atom iodine from the iodide of potassium 
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in the retort. If this quantity of iodine is a (nt—?’), then the quan- 
tity of the ceroso-ceric oxide contained in the precipitate is— 

3Ce+40 

L= —— 


I a (at—T) 


or, expressed as cerous oxide— 


of = = a (nt—?’) 
I 
A mixture of cerous and lanthinous oxides carefully purified from 
all other metals, was treated seven times with potash and chlorine as 
above, and the yellow precipitate dried up to a moist jelly. An inde- 
finite quantity of this: precipitate gave by volumetric analysis— 


nm=2; ¢=201; t=1069; a=0-0025387. 


The solution of cerous oxide remaining in the flask gave by preci- 
pitation with oxalate of ammonia after neutralisation, 1°2127 grm. 
oxalate of cerium: 0°5275 grm. of this precipitate burned with oxide 
of copper gave 0°2073 grm. carbonic acid and 0:0460 water. Assuming 
that the salt is neutral, the quantity of oxygen in the cerous oxide 
must be one-third of that in the oxalic acid, andy therefore, the com- 
position of cerous oxide must be— 


Cerium ‘ : : . 87°918 
Oxygen , , , - 12°082 


100-000 


Hence the atomic weight of cerium must be 727'7 (O=100) or 
58°22 (H=1). Assuming this to be correct, we obtain— 


Calculation. Analysis. 
1 at. cerous oxide . . 59°45 59°13 
1 at. oxalic acid. . 82°47 32°15 
l at. water . , . 8:08 8°72 


100-00 100-00 


According to these numbers, the cerous oxide in the entire quantity 
of oxalate 1°2137, must contain 0°0866 oxygen. Before the reduc- 
tion with hydrochloric acid, the cerium was associated with another 
portion of oxygen, which, by means of the above formula and volu- 


metric data, is found to be 0°0296. Now, 0°0866 : 0°0296 :: 3: 1. 


Thus: 
Found. Calculated. 
Oxygen in cerous oxide. , . 0:0866 0°0872 
Excess of oxygen in ceroso-ceric oxide 0°0296 00291 
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Hence we may conclude, that hydrated cerous oxide, when treated 
with chlorine in a solution of caustic potash, is converted into a higher 
oxide of the form CeO - Ce,O,, and that the behaviour of this latter 
oxide when heated with hydrochloric acid, may be applied to the volu- 
metric estimation of cerium, even in presenceof lanthanum. It remains, 
however, to be determined whether cerous oxide in presence of Jan- 
thanous oxide may not be converted by hypochlorous acid into 


LaO - Ce,O3. 


Besides the preceding and a great number of other bodies which 
give rise to a separation of free chlorine, the volumetric method above 
described may likewise be applied to the estimation of those substances 
which are easily and completely raised by chlorine to a higher degree 
of oxidation. These substances are heated with fuming hydrochloric 
acid and a weighed quantity of pure bichromate of potash, the evolved 
chlorine passed into a solution of iodide of potassium, and the sepa- 
rated iodine estimated as above. The quantity thus separated, viz., 


p-3l 
K Cr, 
the chromate of potash used, minus the quantity i, equivalent to the 
protoxide employed. The latter is therefore— 


a (nt=t') is equal to the quantity of iodine » equivalent to 


is a. a (nt—t’) 


K +2Cr 


Hence the weight of the substance itself may be easily calculated, 
as in the following examples. 

13. Estimation of Ferrous Oxide alone and in conjunction with 
Ferric Oxide.—The quantity of ferrous oxide 4 in a sample of iron ore, 
&e., may be found from the following considerations: i denotes the 
quantity of iodine which the ferrous oxide subjected to volumetric ex- 
amination requires in order to convert it into ferric oxide. Now this 


quantity of iodine is to the ferrous oxide present as I : 2Fe. Hence, 
substituting for i its value above given, we find for the quantity of 
ferrous oxide in the compound examined— 


F 2 Fe 
a) em Sp — BR a et-n); 
K+2Cr 
the corresponding quantity of iron is— 
6 Fe 


¢ = —— p - - 


K 426: 
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and the equivalent quantity of ferric oxide— 


(3) “= Sa — = a (nt—?’). 


K+2Cr 7 


The formula (1) is true only so long as the equation of indication 

I 31 

. < . ore 
2Fe K+2Cr 
parts by weight of bichromate of potash are used for every 1 part by 
weight of the iron-compound. The equations (2) and (3) are of 
course subject to corresponding limitations. 

To estimate ferrous oxide, either by itself or in conjunction with 
ferric oxide, the flask (p. 228) is two-thirds filled with fuming hydro- 
chloric acid, and the air in the upper part expelled by carbonic acid 
evolved by throwing a few grains of carbonate of soda into the acid. 
When all the air has thus been expelled, the chromate of potash p 
and the substance 4, weighed in a small open glass tube, are thrown 
into the acid, the gas-delivery tube put on, and the process conducted 
as for the estimation of chromates. 

Magnetic iron ore from the Tyrol, crystallised in beautiful octohe- 
drons, gave by this method, after thorough drying— 


is satisfied. This is the case when one or more 


A=0°2869; p=0°4206; n=6; ¢=713; “=65°6; 
a= 00025387. 


Calculation. Analysis. 
lat. FeO, . . . 68:97 68-96 
lat. FeO. ‘ . 81:03 31:04 


od — 


100-00 100-00 


To determine metallic iron or ferric oxide, the substance is dissolved 
in hydrochloric acid, and the sesquioxide of iron completely reduced 
to protoxide by boiling with sulphurous acid, or better with chemically 
pure zinc. The ferrous solution is then treated with hydrochloric 
acid and bichromate of potash as above. 

0°5603 grm. of fine bright harpsichord-wire was dissolved in aqua 
regia: the silica removed by evaporation and re-solution in acid, and 
the ferric oxide precipitated by ammonia ; it weighed after ignition 
0:7977 grm. 


02087 grm. of the same wire gave by the volumetric method— 
A=0°2087; n=1; t=684; ¢=11:0; a=0°0025387. 
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Quantities used. Volumetric analysis. 


Iron . ‘ ; . 99°66 99°62 
Carbon and silicum . 0°34 0°38 
10000 10000 


14. Estimation of Arsenious Acid and its Salts.—If A be the 
weight of the substance containing the arsenious acid, and p the 
quantity of bichromate of potash acid, the percentage of arsenious 
acid is given by the equation— 


100 3 As 


2=—| ——— p — Sr at—2) |. 
2(K +2Cr) 


The quantity of iodine consumed by the arsenious acid « in the 


substance A is 


- ; 2I 

—— x, and the iodine set free by p is ———— p. 

As K+2Cr 
The weight of the arsenical substance must therefore be so propor- 
tioned to the bichromate of potash that the equation of condition, 
21 31 , ; 
— x2 < ————-p, may be satisfied: that is to say, that there 
As K +2Cr 
may always be more than 0°998 parts of bichromate of potash to 
1 part of the arsenical substance. 


0°2615 grm. of pure arsenious acid mixed with 0°5274 grm. gyp- 
sum, and treated as above with 0°4334 grm. bichromate of potash, 
gave— 


A=0°7889; p=0°4334; n=3; ¢=79°8; ¢=66'4; 
a=0°0025387. 


; Quantities used, Volumetric analysis. 
Arsenious acid : ». 83°15 33°14 
Gypsum , ° . 66°85 66°86 


100:00 100-00 
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Researches on Oxygen in the Nascent State. * 
By A. Houzeau. 

WnueEn peroxide of barium is acted upon at ordinary temperatures by 
monohydrated sulphuric acid, the oxygen evolved possesses very active 
oxidising properties. A simple apparatus for the purpose consists of 
a tubulated flask, to the narrower neck of which is adapted a tube to 
convey the gas into a jar standing over water. The sulphuric acid 
being first poured into the flask, “the peroxide of barium is added to 
it in small fragments, and the neck quickly closed with a cork. The 
disengagement of gas soon begins, and is more rapid as the acid 
mixture becomes more strongly heated. It is therefore sometimes 
necessary to accelerate the action by immersing the flask in a water- 
bath ;—at other times, on the contrary, to moderate it by the use of 
cold water. - 

Nascent oxygen is a colourless gas having a powerful odour ; it 
must be respired with caution, for if introduced into the system in 
large quantity, it gives rise to nausea, which may be followed by 
vomiting. Its odour also, which at first is by no means unpleasant, 
becomes insupportable after smelling it frequently: its taste resembles 
that of the lobster. 

When heated to 75° C. (168° F.), or exposed to the sun’s rays, it 
loses all its active properties. In presence of water, and at ordinary 
temperatures, it oxidises most of the metals,—even silver,—peroxidises 
metallic protoxides, and immediately transforms arsenious into arsenic 
acid, &e. The alkalies (potash, soda, lime, baryta), and the stronger 
acids (sulphuric, phosphoric, nitric), act powerfully on it. 

Ammonia in contact with nascent oxygen undergoes a true com- 
bustion, the product of which is a nitrous compound: on plunging a 
glass rod, dipped in ammonia, into a jar of the odoriferous oxygen, 
the vessel is immediately filled with white fumes of nitrate of 
ammonia. 

Phosphuretted hydrogen of the non-spontaneously inflammable 
variety, which is not acted upon at 20° C. (58° F.) by ordinary 
oxygen, burns with emission of light in the odoriferous gas. 

Lastly, hydrochloric acid, dissolved in water, is completely decom- 
posed by nascent oxygen ; the hydrogen is burned, and the liberated 
chlorine dissolves gold- leaf immersed in the modified acid. 

Nascent oxygen is, therefore, a chlorinising agent, in the same 
manner as chlorine is an oxidising agent: it is, in fact, to this 
remarkable power of combustion in nascent oxygen that the metallic 
peroxides owe their faculty of eliminating chlorine under the influence 
of hydrochloric acid. 


* Compt. rend. xl. 947. 
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The odoriferous gas acts still more rapidly on iodide of potassium, 
jiberating the iodine; it decolourises spontaneously the tinctures of 
litmus, cochineal, campeachy wood, sulphate of indigo, &c., exhibiting 
a bleaching power equal to that of chlorine itself. Porous bodies 
absorb nascent oxygen, and modify it in a remarkable manner ; for 
when the gas is slowly passed through a glass tube filled with 
asbestos, platinum-black, lint, carded cotton, shreds of flannel, &c., its 
odour and oxidising properties are completely destroyed. 

The following table gives a summary of the differences between 
ordinary and nascent oxygen :— 


Properties of ordinary oxygen in the pe 
state, and at the temperature of 15° 
(60° F.) 


Colourless gas, inodorous and tasteless. 


Has no action on blue litmus. 
Does not oxidise silver. 


Properties of nascent oxygen in the free 
state, and at the temperature of 15° C. 
(60° F.) 


Colourless gas, having a very powerful 

odour, and the taste of lobsters. 
Rapidly decolourises blue litmus. 
Oxidises silver. 


Has no action on ammonia. Burns ammonia spontaneously, and trans- 


forms it into nitrate. 


Has no action on phosphuretted hydrogen. Instantly burns phosphuretted hydrogen, 


with emission of light. 


Does not decompose iodide of potassium. Acts rapidly on iodide of potassium, set- 


ting the iodine free. 


Has no action on hydrochloric acid. Decomposes hydrochloric acid, setting the 


chlorine free. 


Has a feeble oxidising action. Is a powerful oxidising and chlorinising 


agent. 


Very stable at all temperatures. — at 15° C., but destroyed towards 
fo. 

Peroxide of barium is not the only body which is capable of yielding 
active oxygen. Oxygen in the combined state possesses, indeed, the 
intensified power which distinguishes free oxygen in the nascent state, 
and which it ceases to exhibit when completely isolated, because the 
temperature at which it is usually evolved from its combinations is 
equal or superior to that at which active oxygen passes into the 
ordinary state. 


[It appears from the experiments of Dr. Andrews, lately com- 
municated to the Royal Society,* that ozone, evolved by the electro- 
lysis of water, and stated by Baumertt+ and others to be a peroxide 
of hydrogen, is nothing but active oxygen. Andrews attributes the 


results obtained by these chemists to the presence of a small quantity 
of carbonic acid, which always accompanies electrolytic oxygen, and 


* Proc. Roy. Soc. vii. 475. + Chem. Soc. Qu. J. vi. 169. 
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is difficult to remove. He also confirms the statement of Frémy 
and Beequerel, that ozone is formed by the action of the electric 
spark on perfectly pure and dry oxygen ; and shows that ozone, how- 
ever prepared, has always the same properties, and is not a compound 
body, but oxygen in an altered or allotropic condition.—Ep. | 


On Aluminium.* 
By H. Ste.-Claire Deville. 


ALUMINIUM was discovered, in 1827, by Wéhler,t who obtained it 
by reducing the chloride with potassium in the form of a grey powder ; 
and afterwards showed} that by the same method the metal may be 
obtained in fused globules. He described it as a tin-white, perfectly 
malleable metal, which does not tarnish by exposure to the air; melts 
in the blowpipe flame; has a density of 2-5, increasing by hammer- 
ing to 2°67; not decomposing water at ordinary temperatures, but 
evolving hydrogen from it slowly at 100° C. 

Deville has lately obtained the metal in much larger quantities, 
and has studied its properties more minutely. He prepares it by 
two methods:—1, by reducing the chloride of aluminium with 
sodium ; 2, by redacing the double chloride of aluminium and sodium 
by electrolysis. 

To prepare the chloride of aluminium, Deville mixes ignited 
alumina with charcoal and oil, to the consistence of a paste; heats the 
mixture in a crucible; introduces the pulverised mass into a tubulated 
earthen retort, having a short neck to which a bell-shaped receiver is 
adapted ; heats the retort to dull redness; and then passes chlorine 
gas into it: chloride of aluminium then passes over after a short 
time. 

To decompose the chloride of aluminium with sodium,§ 200 or 800 
grammes of the chloride are placed in a wide glass tube between two 
plugs of asbestos; pure dry hydrogen passed through the tube; and 
the chloride of aluminium heated (the stream of hydrogen being 
continued) to drive out hydrochloric acid, chloride of sulphur, and 
chloride of silicium, which are formed at the same time. A number 
of porcelain boats, each containing a few grammes of sodium dried 
between bibulous paper, are then introduced into the tube; and the 


* Ann. Ch. Phys. [3], xliii. 5, 

+ Pogg. Ann. xi. 146. 

t Ann. Ch. Pharm. liii. 422. 

§ For the preparation of sodium, Deville recommends a mixture of 717 parts 
dry carbonate of soda, 175 charcoal, and 108 chalk,—the latter for the purpose of 
keeping the mixture during the heating in a pasty condition, and tu condense the 
sodium in a small receiver, as recommended by Maresca aud Donny (Ann. Ch. 
Phys. [3], xxxv. 147). - 
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tube is heated till the sodium melts and the choride of aluminium 
volatilises in the atmosphere of hydrogen, and, coming in contact 
with the sodium, is thereby decomposed. As soon as all the sodium 
has disappeared, and the resulting chloride of sodium has taken up 
chloride of aluminium to saturation, the porcelain boats are with- 
drawn from the glass tube, and introduced into a wide porcelain tube, 
in which they are heated in a stream of pure hydrogen till the double 
chloride of sodium and aluminium volatilises and condenses in the 
receiver. The aluminium which remains behind, aggregated in one 
or two masses, is washed out with a little water, to remove small 
quantities of the double salt and of brown silicium (produced by the 
action of sodium and aluminium on the.silica in the porcelain). To 
unite the separate globules of aluminium into one, a quantity of 
chloride of aluminium and sodium is then fused in a porcelain 
crucible ; the aluminium added to it as soon as the evolution of hydro- 
chlorie acid (proceeding from adhering moisture) ceases; the heat 
increased till the aluminium fuses together; the excess of ‘the double 
chloride poured off after the metal has solidified by cooling; and the 
aluminium kept in a state of fusion in a covered porcelain crucible, till 
the adhering double chloride is completely volatilised. A globule 
of very pure aluminium is then found at the bottom of the crucible, 
coate] with a thin pellicle of alumina proceeding from the partial 
decomposition of the flux. 

Aluminium may also be reduced from the chloride by means of 
vapour of sodium. For this purpose, the sodium disengaged by 
heating a mixture of carbonate of soda, charcoal, and ch: alk, is made 
to pass into a large earthen crucible by means of an iron tube passing 
from the bottle containing the mixture through a hole in the side of 
the crucible. The oxide of carbon, which first passes into the crucible, 
burns at the bottom, heats and dries it; afterwards the vapour of 
sodium passes over; and, as soon as the flame of that metal becomes 
visible, chloride of aluminium is thrown into the crucible in small 
pieces from time to time, and is there reduced. At the end of the 
operation the crucible is broken, and the saline mass, composed 
of chloride of sodium, small globules of aluminium, and charcoal 
impregnated with soda, is digested in water if acid, in dilute nitric 
acid if alkaline, to dissolve out the saline matters. The several 
globules of aluminium are then fused into one in the manner already 
described. The author has not yet perfected this latter method ; 
but it appears to promise very good results, yielding a considerable 
quantity of very pure aluminium even from very impure chloride.* 


Electrolytic process. — The double chloride of aluminium and 


* From a paper recently published by H. Rose (Pogg. Ann. xcvi. 152), it appears 
that aluminium may be much more advantageously obtained by the action of sodium 
on Cryolite, which is a native fluoride of aluminium and sodium. 
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sodium, prepared by fusing in a porcelain crucible at 200° C. a 
mixture of 2 parts chloride of aluminium and 1 part dry and 
pulverised chloride of sodium, is introduced into a heated porcelain 
crucible, in the cover of which are two apertures,—one near the 
edge of the crucible, to admit a broad platinum plate, which forms 
the negative pole of the battery ; and the other in the middle, to admit 
a porous cylindrical cell, likewise filled with the fused double chloride, 
in which is immersed a piece of dense charcoal, serving as the positive 
pole. On passing the current of a few galvanic elements through 
this arrangement, the aluminium separates, together with chloride of 
sodium, on the platinum plate, which must be taken out from time 
to time, quickly freed, when cold, from the deposit which has formed 
upon it, and again immersed: pieces-of dry chloride of sodium must 
be dropped into the porous cell from time to time, to compensate for 
the quantity which passes to the negative pole. When the several 
deposits removed from the platinum plate are collected together, and 
fused in a crucible, and the fused mass treated with water, chloride 
of sodium dissolves, and a grey metallic powder remains, which, by 
repeated fusion with the chloride of aluminium and sodium, may be 
united into bright metallic masses.* 


Properties of Aluminium.—Pure aluminium is white, with a faint 
bluish iridescence: when recently fused, it is soft, hke pure silver, and 
has a density of 2°56; but, after hammering or rolling, it is as hard as 
iron, and has a density of 2°67. It conducts electricity eight times 
as well as iron, and is slightly magnetic. Its melting point is between 
that of zine and that of silver; when solidified from fusion, and also 
when reduced by electrolysis, it exhibits crystalline forms (apparently 
regular octohedrons). It does not oxidise in the air, even at a strong 
red heat, neither does it decompose water, excepting at the strongest 
red heat,—and even then but slowly. It does not dissolve in nitric 
acid, either dilute or concentrated, at ordinary temperatures, and but 
very slowly in boiling nitric acid; dilute sulphuric acid scarcely 
attacks it at ordinary temperatures, even after a long time; hydro- 
chloric acid, of any degree of concentration, dissolves it readily, even 
at low temperatures, with evolution of hydrogen. Sulphuretted 
hydrogen has no action upon it; neither is it attacked by the fused 
hydrates of the alkalies. It does not combine with mercury ; and, 
when fused with lead, takes up only traces of that metal. With 
copper it unites in various proportions, forming light, very hard, and 
white alloys; and combines also with silver cnd iron. The aluminium 
obtained by Devilie in the manner above described differs in 


* Bunsen (Pogg. Ann. xcii. 648) has obtained aluminium in compact masses by 
a similar process,—the same, in fact, that he had previously applied to the reduction 
of magnesium (Ann. Ch. Pharm. Ixxxii. 137). 
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some respects from W6hler’s aluminium,—chiefly in being less 
fusible, and in not decomposing water. Deville attributes the 
inferior fusibility of Wé6hler’s aluminium to the presence of 
platinum (proceeding from the platinum tube which Wohler used 
to effect the decomposition) ; and its power of decomposing water 
-to the presence of potassium or of undecomposed chloride of 
aluminium. 

Deville did not succeed in reducing aluminium by electrolysis 
from an aqueous solution of any of its compounds; but, according to 
G. Gore,* this metal may be reduced on copper by the galvanic 
current from a solution of hydrochlorate or acetate of alumina, or more 
slowly from a solution of alum; it then forms a lead-coloured deposit, 
which acquires the colour of platinum by polishing. 


New Form of Silicium.—The first portions of aluminium obtained 
by Deville’s electrolytic process contain silicium and other impurities 
derived from the chloride of aluminium used: one sample was found 
to contain 10°3 per cent. siliclum, and 89°7 aluminium, with a trace 
of iron. On treating this impure and highly crystalline aluminium 
with hydrochloric acid, hydrogen gas having a very offensive odour 
is evolved, and silicium remains behind in the form of shining metallic 
laminz, which may be heated to whiteness in a stream of oxygen 
without alteration, are not dissolved by any acid excepting a mixture 
of hydrofluoric and nitric acids, and are but very slowly oxidised by 
fused potash, even at a red heat. This modification of silicium, which 
appears to be related to the previously known forms of that substance, 
in the same manner as graphite to charcoal, is a conductor of elec- 
tricity (Deville). 


On Glucinum and its Compounds.t+ 
By H. Debray. 


Giucina was discovered by Vauquelin in 1797 in the emerald of 
Limoges, and has since been found in cymophane, chrysoberyl, 
phenakite, the gadolinites, ieucophane, and helvine; but, on account 
of the great difficulty of preparing it, its properties and the consti- 
tution of its compounds have not hitherto been satisfactorily studied. 
Berzelius, from the similarity of its behaviour in solution with that 
of alumina, and from its insolubility in acids after calcination, was 


* Phil. Mag. [4], vii. 227. 
+ Ann. Uh. Phys. [3], xliv. 5. 
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led to regard it as a sesquioxide, G1,0,,—a view which was further 
confirmed by the discovery of H. Rose, that chloride of glucinum 
may be prepared in the same manner as chloride of aluminum; and 
by the similarity of the metal (isolated by Woéhler in 1827) to 
metallic aluminum. But in 1843 Awdejew,* after having vainly 
endeavoured to obtain a sulphate of glucina and potash analogous to 
common alum, prepared one in which the potash and the glucina 
were combined with equal quantities of sulphuric acid,—agreeing, in 
fact, with the formula KO,SO,+GI10,SO2+2HO; and likewise a 
double fluoride of similar constitution: KFI1+GIFI. This view of 
the constitution of glucina was further confirmed by the examination 
of several minerals containing that earth,—particularly of the 
cymophanes from the Ural and from Ceylon, in which the relative 
quantities of glucina and alumina were found to be as constant as in 
the emerald,—contrary to the generally-received opinion, that glucina 
and alumina are capable of replacing one another as bodies of 
similar constitution. Regarding glucina as a protoxide, GIO, the 
formula of cymophane is GIO,Al,0,, and that of the emerald, 
G1OSiO, + Al,0,,3Si0,. The formule of all these compounds on the 
hypothesis of Berzelius are much more complicated. From the 
analysis of the sulphate of glucina regarded as GIO, Awdejew deduced 
for the metal the atomic weight 4°65 (H=1), which is less than 
that of any of the other elements except hydrogen. This circumstance 
was regarded by Berzelius as a capital objection to Awdejew’s 
theory ; and he accordingly (admitting the correctness of Awdejew’s 
analysis) fixed the atomic weight of glucinum at 1577, regarding 
glucinaas GI,O,. It appears also from Ebelmen’s researches on the 
artificial formation of minerals, that glucina crystallises in the same 
form as alumina. This circumstance cannot, however, be regarded as 
of much importance with reference to the formula of glucina, inasmuch 
as oxide of zinc, which is universally regarded as a protoxide, likewise 
crystallises in the same form as alumina. 

The following researches were made with the view of supplying 
additional materials for the decision of this question, and contributing 
further to the knowledge of glucinum and its compounds. 

The metal Glucinum is obtained from the chloride by reduction 
with sodium, in a manner similar to that adopted by Deville for the 
preparation of aluminium (page 239). It is a white metal, whose 
density is 2°1. It may be forged and rolled into sheets in the cold ; 
its melting point is below that of silver. It may be melted in the 
outer blowpipe flame, without exhibiting the phenomenon of ignition 
presented by zinc and iron under the same circumstances ; it cannot 
even be set on fire in an atmosphere of pure oxygen, but in both 
experiments becomes covered with a thin coat of oxide, which seeme 


* Ann. Ch. Phys. [3], vii. 155. 
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to protect it from further oxidation. It is not attacked by sulphur, 
even when melted in the vapour of that substance; and as Frémy 
did not succeed in obtaining a sulphide of glucinum by heating 
glucina with charcoal and sulphide of carbon, it seems probable that 
glucinum does not form a sulphide. Chlorine acts upon glucinum 
with the aid of a gentle heat, but without vivid incandescence, the 
metal merely becoming red-hot when exposed to a rapid current of 
chlorine. Iodine combines readily with glucinum at a dull red heat ; 
at lower temperatures, part of the iodine remains in excess, and forms 
with the iodide of glucinum a reddish mass, which becomes liquid 
and blackish under the influence of a larger quantity of iodine. 
Silicium unites readily with glucinum, forming a hard brittle sub- 
stance, susceptible of a high polish: this alloy is always obtained 
when glucinum is reduced in porcelain vessels. Glucinum does not 
decompose water at a boiling heat, or even when heated to whiteness. 
Gaseous hydrochloric acid attacks the metal at the temperature pro- 
duced by a small spirit-lamp, the action being attended with evolution 
of heat. Aqueous hydrochloric acid, even when dilute, attacks it 
readily, with evolution of hydrogen ; if the metal contains silicium, that 
substance remains behind in the graphite-like form first observed by 
Deville (page 242). Sulphuric acid, either dilute or concentrated, 
acts like hydrochloric acid. Nitric acid, even when concentrated, 
does not act upon glucinum at ordinary temperatures, and dissolves 
it but slowly even at a boiling heat. Glucinum is not attacked by 
ammonia, but dissolves readily in solution of potash. The above- 
mentioned properties differ considerably from those of the metal 
which W6hler obtained by igniting chloride of glucinum with 
potassium in a platinum crucible, the metal thus obtained being a 
grey powder, very refractory in the fire, but combining with oxygen, 
sulphur, and chlorine, much more energetically than Debray’s metal. 
The differences, however, appear to be due, partly to the difference of 
aggregation, and partly to the contamination of Wéhler’s metal 
with platinum and potassium. 


Glucina, GIO = 4°54 + 8 = 12°54.—Debray prepares this earth 
from the emerald of Limoges by the following process :—The mineral, 
finely pounded, is fused with half its weight of quicklime in an air 
furnace, and the glass thus obtained is treated, first with dilute, and 
then with strong nitric acid, till it is reduced to a homogeneous jelly. 
The product is then evaporated to dryness, and heated sufficiently to 
decompose the nitrates of alumina, glucina, and iron, and a small 
portion of the nitrate of lime; and the residue, consisting of silica, 
alumina, glucina, sesquioxide of iron, nitrate of lime, and a small 
quantity of free lime, is boiled with water containing sal-ammoniac, 
which dissolves the nitrate of lime immediately, and the free lime 
after a while, with evolution of ammonia (if no ammonia is evolved, 
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the calcination has not been carried far enough, and must be re- 
peated). The liquid is then decanted ; the precipitate, after thorough 
washing, treated with boiling nitric acid; and the resulting solution 
of alumina, glucina, and iron, poured into a solution of carbonate of 
ammonia mixed with free ammonia. The earths are thereby pre- 
cipitated without evolution of carbonic acid, and the glucina re- 
dissolves, after seven or eight days, in the excess of carbonate of 
ammonia. As the carbonate of ammonia may also dissolve a 
small quantity of iron, it should be mixed with a small quantity of 
sulphide of ammonium, to precipitate the iron completely. Lastly, 
the carbonate of ammonia is distilled off, and the carbonate of glucina 
which remains yields pure glucina by calcination. 

Glucina is a white, loosely-coherent powder, without taste or smell. 
It is infusible even in a blowpipe flame fed with ether-vapour and 
oxygen, but volatilises at that temperature like magnesia and oxide of 
zinc. It is not hardened by heat, like alumina, but merely rendered 
less soluble in acids. Ebelmen has obtained it in hexagonal prisms, 
by exposing a solution of glucina in fused boracie acid to a powerful 
and long-continued heat. It may be more easily obtained in micro- 
scopic crystals, apparently of the same form, by decomposing the 
sulphate of glucina at a high temperature in presence of sulphate of 
potash; also by calcining the double carbonate of glucina and 
ammonia. The hydrate of glucina resembles the hydrate of alumina, 
but, when dried in the air, absorbs a considerable quantity of 
carbonic acid. Hydrate of glucina dissolves in potash, but is 
precipitated by boiling when the solution is diluted with water to 
a certain extent. It is likewise soluble in carbonate of potash or 
soda, sulphurous acid, and bisulphate of ammonia. When precipitated 
by ammonia, it is completely redissolved by prolonged ebullition, 
especially when precipitated from the oxalate or acetate. 


Sulphate of Glucina.—This salt has, according to Awdejew, the 
formula GIO,SO,+4HO. Debray has verified this formula by 
calcining one portion of the salt in powder, to determine the glucina ; 
evaporating another portion in aqueous solution, together with a 
known quantity of pure lime, and calcining the residue. If the lime 
is in sufficient excess, nothing but water is driven off. The increase 
of weight of the lime, minus the quantity of glucina, gives the quantity 
of sulphuric acid, and the water is determined by difference. This 
method may be applied to the analysis of a great number of sul- 
phates ; lime is more convenient for the calcination than the oxide of 
lead generally used, because the latter is apt to oxidise and deoxidise 
during the calcination, thereby rendering the weight uncertain ; 
moreover, the heating with lime may be safely performed in vessels 
of platinum. 

A solution of sulphate of glucina dissolves zinc, witt evolution of 
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hydrogen, which burns with a peculiar bluish flame. _ If the solution 
is dilute, a compound of sulphate of zine with bibasic sulphate of 
glucina is formed ; but in concentrated solutions a more basic sulphate 
of glucina, decomposible by water, may be formed by prolonged 
ebullition. A solution of sulphate of alumina, under the same cir- 
cumstances, gives off hydrogen, and is converted into sulphate of 
zine and insoluble subsulphate of alumina, very dense, and easy to 
wash. These reactions afford a method of separating glucina from 
alumina. The mixture of the two earths is dissolved in dilute 
sulphuric acid, and ammonia added till the precipitate just begins to 
become permanent, after which the liquid is boiled with zinc, and the 
water renewed as it evaporates. The alumina is then precipitated as 
subsulphate, while the zinc remains in solution. Nearly all the 
alumina is precipitated after a few hours’ boiling ; but to remove the 
last traces, the solution must be left in contact with the zinc for 
twenty-four hours. The zinc may be precipitated from the filtered 
solution by sulphuretted hydrogen, with addition of acetate of soda, 
and the remaining sulphate of glucina purified by crystallisation. 
This method is very useful for preparing a pure salt of glucina, but 
it will not do for quantitative analysis, because with chemically pure 
zine, which it would be necessary to use for that purpose, the pre- 
cipitation of the alumina is extremely slow, not being complete for 
several days. 

The sulphate of glucina and potash has, according to Awdejew’s 
analysis, the composition KO - SO,+ GIO - SO,+2Aq. According 
to Berzelius’s formula of glucina, this formula would become 
3 KO - SO,+GI1,0, - 3S80,+6 Aq., which does not agree with that 
of the alums. Debray has obtained this salt in the form of a 
crystalline powder, by adding sulphuric acid to a concentrated mix- 
ture of the two sulphates. 


Carbonate of Glucina.—Debray gives for this salt (without 
having analysed it) the formula 3 GIO - CO,+5 Aq. ; but according 
to the analysis of Schaffgotsch,* the formula is 5GIO - CO, + 5Aq. 
According to Weeren,t+ however, this salt differs in composition 
according as it is separated from solution in carbonate of ammonia 
by boiling, or precipitated from a salt of glucina by carbonate of 
ammonia. The carbonate obtained by the latter method appears to 
be a mixture of that obtained by the former with hydrate of glucina ; 
but even the former appears to be of variable composition. Weeren 
is of opinion that it is decomposed by boiling water, with separation 
of carbonic acid and fixation of water. It does not give off carbonic 
acid when heated to 100°—110° C. in a current of dry air. 


* Pogg. Ann. lvi. 101; also Gmelin’s Handbook, Tr., iii. 296. 
+ Ibid. xcii. 91. 
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Carbonate of Glucina and Ammonia is obtained by boiling a 
solution of glucina in carbonate of ammonia, and stopping the 
ebullition at the moment when it begins to show turbidity. The 
filtered liquid, mixed with alcohol till turbidity appears, deposits the 
double carbonate, after a while, in transparent colourless crystals, 
whieh are very soluble in cold water, but are easily decomposed by 
hot water, with evolution of carbonate of ammonia. The salt is muc 
less soluble in dilute alcohol, and nearly insoluble in absolute 
alcohol. It is quickly decomposed by heat, leaving glucina in the 
form of a crystalline powder. It does not exhale any sensible odour 
of ammonia at ordinary temperatures, but nevertheless decomposes 
after a while, and loses its lustre. 


The composition of the salt is as follows :— 


Calculation. Analysis. 
C—O a 
4GI0 ... Sie .. 50° 188 19°3 
6 CO, ... os ... 132°0 49°0 47°7 
3 NH,O Oe . eu 28°7 28°2 
BO i. ine jas 9°0 3°5 3°3 


3(NH,O . CO,)+4GI0.3C0,+Aq 2694 1000 1000 


Carbonate of Glucina and Potash—When glucina in excess is 
digested for some time in a solution of carbonate of potash, a liquid 
is obtained, which, when mixed with alcohol till it begins to show 
turbidity, deposits, after a while, small crystals of the double salt. 
This salt dissolves very readily in cold water, but is decomposed at a 
boiling heat, the liquid depositing ordinary carbonate of glucina. 
It quickly absorbs moisture from the air, and is therefore very 
difficult to dry. It is decomposed by heat into carbonate of potash, 
glucina, carbonic acid, and water. It is difficult to prepare this salt 
in the state of purity; moreover, it is obtained only in small quan- 
tities, and not distinctly crystallised. Hence the analysis could not 
be made in a very satisfactory manner; but the results agreed pretty 
well with the formula 3(KO,CO,) + 4G10,3Cl, + Aq, which is similar 
to that of the ammoniacal carbonate. 


Oxalate of Glucina.—Oxalic acid dissolves glucina with facility, 
but without forming crystallised compounds ; but the oxalate of 
glucina unites with the oxalates of potash and ammonia, forming 
crystalline compounds of definite form and very simple constitution. 


Oxalate of Glucina and Potash.—Obtained by dissolving car- 
bonate of glucina in binoxalate of potash. The reaction takes place 
in the cold, and is complete as soon as the evolution of carbonic acid 
ceases. At higher temperatures a large quantity of glucina dissolves, 
but the resulting salt is basic and uncrystallisable. The salt is white, 
and sparingly soluble in cold water. When heated, it first decrepi- 
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tates with violence, and then decomposes on exposure to the air, 
yielding glucina and carbonate of potash: no water is formed by the 
decomposition. 

Calculation. Analysis. 


i a 
BO... as + -—e 35°7 
GiO- .:.. oe ae |. 9°5 
a 546 


KO . C,0,+ G10 . C,0, or C,KGIO, 1316 1000 


Oxalate of Glucina and Ammonia.—Prepared by treating car- 
bonate of glucina with binoxalate of ammonia. Forms colourless 
crystals belonging to the right rhomboidal prismatic system. It is 
sometimes obtained in tabular crystals, the faces of which are rounded, 
and do not admit of precise measurement. It is sparingly soluble in 
cold, much more in hot water. Decrepitates with violence when 
heated, and then decomposes. The quantity of glucina in the salt 
was determined by boiling with nitric acid till all the oxalic acid was 
destroyed, evaporating the resulting nitrates to dryness, and calcining. 
The glucina thus obtained amounted to 11-4 per cent. (mean of three 
experiments). The salt burnt with oxide of copper gave 33 per cent. 
HO, and 79°45 CO,. These results agree with the formula 
NH,O . CO,+ GIO . CO, or C,(NH,)GIO,, which requires 


11°4 per cent. GIO, 32°5 HO, and 79°5 CO,. 


The result of this analysis may also be used to determine the atomic 
weight of glucina (admitting the formula) ; for as the atomic weight 
of carbonic acid is known to be 22, and the 2 at. C, O, would give 
4 at. CO,, the atomic weight of glucina will be determined by the 
proportion— 

79°45 : 88 = 114 : 2, 


which gives v=12°61,—a result approaching very near to that 
found by Awdejew, viz. 12°64. 


General Conclusions.—From these researches it follows— 

1. That the metal glucinum should be placed side by side with 
aluminium. These bodies, intermediate between the precious and the 
ordinary metals, such as iron, are distinguished by the following 
properties :—They are permanent in the air at high as well as at 
ordinary temperatures ; do not decompose water, even at a white 
heat; are not attacked by sulphur, sulphuretted hydrogen, or 
the alkaline sulphides; are not attacked by strong nitric acid at 
ordinary temperatures, and but slowly even with the aid of heat; but 
dissolve readily in dilute sulphuric and hydrochloric acid. 

2. Glucina cannot be classed with alumina. It has been already 
observed (page 242), that the reasons which induced Berzelius to 
regard glucina as a sesquioxide were derived from the resemblance of 
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glucina and alumina in the hydrated state, from the volatility of the 
chlorides, and from the interchangeability of the oxides in minerals. 
This last point has been completely settled by Awdejew, whose 
analyses, as well as those of Damour, show that cymophane from 
various localities has always the same composition. The analyses of 
the emerald likewise show that no such substitution takes place 
in that mineral. With regard to the hydrates, it is true that alumina 
and glucina are precipitated under the same circumstances, and with 
the same aspect; but there the resemblance ends. Glucina, when 
dried in the air, absorbs carbonic acid, with which it forms a 
carbonate. The existence of a definitely crystallised double carbonate 
of ammonia and glucina constitutes another important difference 
between that earth and alumina. The identity of form between 
glucina and alumina in the crystallised state is ‘merely an isolated 
fact, which would be important if the two oxides possessed similar 
chemical properties, but not otherwise. Now these oxides differ both 
in their behaviour when heated, and in their reactions with more basic 
oxides. Glucina volatilises like magnesia without melting, whereas 
alumina fuses under the same circumstances. Glucina cannot be 
fused with lime like alumina: to enable the fusion to take place, the 
presence of another body is required to play the part of an acid,— 
such as silica or alumina. In this respect, again, glucina resembles 
magnesia. 

Chloride of glucinum exhibits at first sight considerable resemblance 
to chloride of aluminium, but a closer examination shows that the 
resemblance does not go far. Chloride of glucinum is less volatile 
than chloride of aluminium: thus, when a mixture of finely-pounded 
emerald and charcoal, made into a paste with oil, is calcined in 
a crucible, then powdered and heated in a porcelain tube through 
which chlorine gas is passed, chloride of glucinum and chloride 
of aluminium are formed together ; but the chloride of glucinum 
passes over first, and may be separately condensed. Chloride of 
glucinum, in fact, approaches in volatility more nearly to proto- - 
chloride of iron than to chloride of aluminium : it is about as volatile 
as chloride of zinc. Chloride of aluminium unites with the alkaline 
chlorides, forming compounds which may be called spinelles, and are 
represented by the’ general formula—MCl+ Al,Cl, (Deville); but 
chloride of glucinum does not form any similar compounds. 

Another argument in favour of the formula GIO is derived from 
the greater simplicity of the formule which it gives for the salts of 
glucina: thus, if glucina were regarded as G1,0,, the formula of car- 
bonate of glucina and potash would be 3(KO - CO,) + GI,O, - 3CO,; 
and that of the oxalate of glucina and ammonia— 


9(NH,O - C,0,) + (4GI,0, - 9C,0,) + 3HO. 


It must, however, be remembered that glucina does not exhibit any 
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very close analogy to the class of protoxides. It is not isomorphous 
with lime or magnesia. Cymophane may be represented by the 
general formula of the spinelles—GI1O,A1,0, ; but the dissimilarity of 
its crystalline form prevents it from being included in that class of 
minerals. The emerald, also, differs completely in crystalline form 
from the generality of silicates of the same composition, whose general 
formula is—MO - Si0,+M’,0;,38i0,. Neither is there any greater 
analogy between the double sulphates, carbonates, and oxalates of 
glucina, and those of lime or magnesia. On the whole, glucina 
appears to be intermediate in its properties between the protoxides 
and sesquioxides. 


On some Salts of Cadmium.* 
By Carl von Hauer. 


1. Sulphate of Cadmium, CdO - SO,+ HO.—When cadmium or oxide 
of cadmium is dissolved in an excess of dilute sulphuric acid, and the 
solution is concentrated by boiling, a salt is obtained which separates 
in verrucose crystals. The salt crystallises immediately on the cooling 
of the solution, and corresponds in its constitution with the sulphate 
of cadmium with 1 atom of water obtained by Kiihn. 

As the solution of the metallic cadmium in sulphuric acid only 
takes place slowly, even with the aid of heat, it is advisable to add a 
little nitric, acid occasionally, in order to facilitate the oxidation. 
This salt is also obtained when concentrated sulphuric acid is added 
to a boiling saturated solution of sulphate of cadmium ; it is imme- 
diately thrown down in the form of a fine crystalline powder, and may 
be almost entirely freed from the adhering sulphuric acid by pressure 
between blotting-paper. The salt, prepared in three different man- 
ners, gave the following results on analysis :— 

Calculated. Found. 
nO 

CdO. . . 64 56°63 56°63 56°70 56°56 

wm... « &@ 35°39 85°39 35°45 35°54 

ae 7°98 7°98 7°85 7°90 


110 100°00 100:°00 100:00 100-00 


The salt does not effloresce in the air. At 100°C. the loss was 7°85 
and 7:90 per cent. in two experiments, so that the salt loses the whole 
of its water of crystallisation at this temperature, and leaves dry sul- 


* Wien. Akad. Ber, xv. 23. 
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phate of cadmium. At a red heat it gives off sulphuric acid, and leaves 
sesquisulphate of cadmium. 

2. Sulphate of Cadmium, 3(CdO - SO,)+8HO, was obtained 
by the spontaneous evaporation of a saturated solution. The 
crystals were determined by Rammelsberg, who found that their 
form was exactly that of Stromeyer’s salt, CdO,SO,+4HO. This 
salt is perfectly stable in the air. At 100° C. it loses 11°78 to 11°84 
per cent., or nearly 3 atoms of water; it is then perfectly opaque. At 
a slight red heat the remainder of the water is driven off, without any 
loss of sulphuric acid; at a stronger red heat, half the sulphuric acid 
is expelled, and there remains sesquisulphate of cadmium. By long- 
continued calcination a portion of the remaining sulphuric acid is 
driven off; the mass is partially fused, and appears brown from the 
production of free oxide. 

The saturated watery solution of sulphate of cadmium boils at 
102°C. At 23°, 1 part of water dissolves 0°59 part of anhydrous 
sulphate of cadmium. Its solubility in hot water is not much greater. 
The author’s analysis led to the above formula :— 


Calculated. Found. 
NS 
38CdO . . 192 ; 49°75 49°68 49°20 
S80, .. 120 ° 31°35 31°27 31°94 
SHO OE 72 A 18°90 19°05 18°86 


384 100:°00 + i00:00 100°00 


Sulphate of cadmium dissolves in large quantity in concentrated 
ammonia, with evolution of heat. When the solution is diluted with 
water, a partial precipitation of hydrated oxide of cadmium takes 
place. The solution of sulphate of cadmium in ammonia is not im- 
mediately precipitated by carbonate of ammonia, but precipitation takes 
place on the application of heat. If the solution in caustic ammonia 
be evaporated, it becomes covered with a film, and an uncrystallisable 
mass is deposited, which dissolves but sparingly in water. This takes 
place during the spontaneous evaporation of the fluid, but then requires 
along time. A cold saturated solution of sulphate of cadmium is not 
precipitated by alcohol. A thick oily fluid settles to the bottom of 
the vessel, and the supernatant fluid is at first a little turbid, but 
soon becomes clear; after a time some rather large crystals are 
formed at the bottom of the vessel, which appeared, both from mea- 
surement and analysis, to be the salt 3(CdO, SO,) +8HO. 

3. Nitrate of Cadmium, CdO, NO;+4HO, is obtained by dis- 
solving carbonate of cadmium in dilute nitric acid, evaporating the 
solution, and leaving it to cool. As the salt is very soluble, crystal- 
lisation only takes place when the fluid is much concentrated. It 
crystallises, as stated by Stromeyer, in acicular and columnar crys- 
tals united in a radiate form. _It deliquesces in the air, as stated by 
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Meissner. At 212° F. it melts in its water of crystallisation. The 
analysis of the air-dried salt gave— 


Calculated. Stromeyer. Hauer. 
CdO .. . 64 41°56 42°15 40°78 
me... . 35°07 35°78 34°41 
4HO .. . 386 23°37 22°07 24°81 


—_— ——— es —_— ——— 


154 100°00 100-00 100-00 


4. Ammonio-chloride of Cadmium.—According to Croft,’ dry 
chloride of cadmium absorbs 3 atoms of ammonia. The compound 
thus formed, which has the formula 3H,N - CdCl, gives off ammonia 
in the air until it becomes inodorous. The loss of ammonia amounts 
to 2 atoms, so that there remains a compound of the formula H,N + 
CdCl. A compound similar to this, and also containing only 1 atom 
of ammonia, may be obtained, according to Croft, by dissolving 
chloride of cadmium in heated liquid ammonia, and leaving the solu- 
tion to cool, when the compound is deposited in crystalline grains. 
The loss of weight on heating was 16°63 per cent. H,N. 

By the addition of hydrochloric acid to a solution of chloride of cad- 
mium in ammonia, Schiiler obtained a fine crystalline powder, the 
constitution of which he found to be 3H,N - CdCl: he states that 
this is the same salt that is obtained by the spontaneous evaporation 
of a solution of chloride of cadmium in ammonia. By this process 
the author has obtained a salt with only 1 atom of ammonia, which is 
consequently the same as that described by Croft,—a proof that this 
compound loses 2 atoms of ammonia just as quickly as that which is 
produced by passing ammoniacal gas over chloride of calcium. This 
loss of ammonia must take place during drying. For analysis, the 
salt was dried between blotting-paper. It gave— 


Calculated. Found. 
| re 15°68 16°15 
Sie: ee reo soe 51°66 51°64 
Ces cuin, of SS 32°65 $2°21 


108°4 100°00 100-00 


If hot liquid ammonia be used in the preparation of this com- 
pound, a little precipitated hydrated oxide mixes with it during cool- 
ing ; it is therefore better to mix ammonia with a cold aqueous solu- 
tion of chloride of cadmium, until the precipitate which is formed at 
first is again dissolved, leaving the solution to evaporate spontaneously, 
when crystalline crusts are deposited. It is nearly insoluble in water. 

When carbonate of cadmium, or the anhydrous or hydrated oxide, 
is treated with an aqueous solution of sal-ammonia, it dissolves in con- 
siderable quantity with evolution of ammonia. The filtered solution 
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yields crystalline crusts on evaporation ; but these differ very con- 
siderably in the proportion of chloride of cadmium and chloride of 
ammonium, according to the length of the reaction. But if one of 
the above compounds be boiled for a long time with sal-ammoniac, 
then filtered and left to cool, anhydrous crystallised chloride 
of cadmium and ammonium is deposited, having the composition 
2H,NCl+ CdCl. 

5. Chloride of Cadmium and Ammonium.—Croft has prepared 
two salts of chloride of cadmium and ammonium, which, according to 
the author, have the following formule :— 


a, NH,Cl- 2CdCl+HO. 
6. 2NH,Cl - CdCl. 


6. Chloride of Cadmium and Potassium forms two salts of exactly 
similar composition to the two preceding :— 

a. KC1+2CdCl+ HO.—tThis salt is produced when equivalents of 
the two constituents are dissolved together and left to spontaneous 
evaporation ; it forms silky needles united in tufts. The salt is very 
soluble ; when dried over sulphuric acid, it partially loses its water 
of crystallisation, and this water is entirely driven off at 100° C.; in 
either case the salt becomes opaque. It undergoes no change at the 
ordinary temperature of a room. When strongly heated, it melts 
readily, but loses a part of its chlorine, and is then uo longer soluble 


in water. When dissolved in water, it crystallises again unchanged 
from the solution. Its analysis gave—~ 
Calculated. Found. 
Bt we 39°2 14°71 13°93 
Mes &>s 112 42°04 42°55 
| hee 106-2 39°86 49°24 
ee 9 3°37 4°58 


266°4 100°00 100:00 
b. 2KCl - CdCl.—When the salt a has been removed from its 


mother-liquor, the latter furnishes, on further spontaneous evapora- 
tion, large limpid crystals, similar to those of nitrate of soda, and 
constituted according to the formula 2KC]+ CdCl. This salt is 
remarkable for its great facility of crystallisation : whilst the corres- 
ponding ammoniacal double salt is generally obtained in scalariform 
groups of dull crystals, the*potash-salt shoots out readily on all sides 
into perfectly formed transparent crystals, with brilliantly shining 
faces. This salt can be obtained directly only by mixing aqueous 
solutions of at least 3 atoms of chloride of potassium with 1 atom of 
chloride of cadmium, and leaving the mixture to crystallise. 

This salt is rather less soluble in water than the preceding. If 
the aqueous solution be left to spontaneous evaporation, the salt a 
first of all crystallises again from it. It melts when strongly heated, 
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and then behaves like the preceding potassium-salt. It undergoes no 
change in the air. The two salts 2H,NC1+CdCl and 2KCl+CdCl 


are isomorphous. The analysis of the potassium-salt gave— 


Calculated. Found. 
eee 78°4 32°58 32°72 
ae 56 23°28 23°66 
as +: % 106°2 44°14 43°62 


—— ——— 


240°6 100-00 100-00 
7. Chloride of Cadmium and Sodium, NaCl - CdCl+3HO (air- 


dried).—A_ solution containing equivalents of chloride of cadmium 
and chloride of sodium, concentrated by heat, soon deposits 
this double salt ; it consists of small, dull, verrucose crystals, which 
are constituted according to the above formula, as stated by Croft. 
When dried at 100° C., it loses 12°30 per cent. = 2 atoms water ; the 
third atom is only expelled between 150° and 160° C. From this it 
would appear that the salt has 2 atoms of water of crystallisation and 
1 atom of constitution-water, the latter being more obstinately 
retained. The salt may consequently be regarded as a hydrated com- 
pound of chloride of sodium with hydrochlorate of cadmicoxid, the 
formula of which would be (NaCl+CdO~- HCl)+2HO; and the 
salt dried at 212° F., after losing its water of crystallisation, would have 
the formula NaCl+CdO- HCl. When heated, it melts, and behaves 
like the potassium-salts. It undergoes no change in the air. 

8. Chloride of Cadmium and Barium, BaCl - CdCl+4HO.—If 
aqueous solutions of chloride of barium and chloride of cadmium 
be mixed, and left to evaporate spontaneously, a salt is pro- 
duced when the chloride of barium is in excess, which forms small 
crystals, is difficult of solution in water, and appears to contain an 
indeterminate proportion of chloride of cadmium. When this has 
been removed, the mother-liquor furnishes large well-formed crystals, 
which are sometimes transparent when small, but lose their trans- 
parency as they grow larger, although their faces exhibit a brilliant 
lustre. By placing these crystals in recently saturated liquor, they 
may be obtained in the course of a few weeks more than an inch in 
length. When solutions of equivalents of the two salts are mixed, 
the salt is obtained directly. [tis produced in the same way by 
spontaneous evaporation and by heat. Apalysis :— 


Calculated. Found. 
Mow. « TS 29°64 29°62 
aa 24°20 24°17 
a 30°59 30°56 
oe 15°56 15°65 


100-00 


100-00 
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The salt is perfectly stable in the air, dissolves readily in water, and 
crystallises unchanged from the solution. The above analysis is of 
the air-dried salt. At 100° C. it loses 8°82 per cent. or 2 atoms of 
water; the other 2 atoms are only expelled at 160° C.; it has then a 
porcelain-like appearance. Judging from this behaviour of the water, 
the constitution of the salt might be more exactly expressed by the 
formula (BaO - HC1+HO)+(CdO - HCl+ HO), as it indicates more 
distinctly the part which the water plays in it; it is a simple com- 
pound of hydrated hydrochlorate of baryta and hydrated hydrochlorate 
of cadmic oxide. The composition of the salt dried at 100° C., at 
which temperature it loses its water of crystallisation, is consequently 
(BaO - HCl)+(CdO - HCl); and when dried at 160° F., when its con- 
stitutional water is expelled, BaCl+CdCl. When heated to redness, 
it fuses after loss of water, forming a clear colourless fluid, which 
on cooling is not crystalline, and has an enamel-like appearance. The 
fused mass is no longer perfectly soluble in water; it has therefore 
probably lost a part of its chlorine. 

9. Bromide of Cadmium and Bromide of Potassium form the same 
salts as chloride of ammonium and chloride of cadmium, namely— 

a. KBr - 2CdBr+HO; and 

6. 2(KBr) - CdBr, which is deposited from the mother-liquor of 
the preceding. They are isomorphons with the above-described 
chlorides. 

The bromide of cadmium employed in the preparation of these two 
salts was obtained by bringing metallic cadmium in contact with bro- 
mine and water. In the distillation of oxide of cadmium with char- 
coal for the preparation of the metal, the latter is obtained not only 
in large globules, but also in a finely divided state, of a greyish colour, 
very similar to platinum-black. In this form the metal is best fitted 
for combining with bromine : the combination is effected in a short time, 
aud with a considerable evolution of heat. As by this means, even 
when a large quantity of water is present, a considerable quantity of 
the bromine is expelled in the form of vapour, it is advisable to bring 
the two substances in contact in a closed flask, and to put this into 
cold water if the heat be too great. The solution, which is at first 
red, soon becomes perfectly colourless, as the combination goes on very 
rapidly. 

TO. Sulphate of Cadmium and Ammonium.—tThis salt, which was 
first prepared by Mitscherlich, is readily obtained in large well- 
formed crystals, by the spontaneous evaporation of a solution con- 
taining the two salts in equivalent proportions. The crystals undergo 
no change in the air, and possess a peculiar fatty lustre, and are fatty 
to the touch ; they are only transparent when small, larger crystals 
being always opaque. The composition of the salt agrees with the 
general formula of the numerous salts belonging to this series,— 


NH,O - $O,+CdO - SO, +6HO ; 


256 HAUER ON SOME SALTS OF CADMIUM. 


but to obtain this quantity of water, the drymg must be very carefully 
conducted. If large crystals are analysed, without drying them in a 
pounded state, a quantity of water is obtained much greater than that 
which is required by the above formula, even though the crystals may 
have been long in drying ; for they always contain water mechanically, 
and retain it very obstinately. Analysis :— 
Calculated. Fouud. 
es os » 7°59 _ 
CdO .. . 64 28°57 
aoe" 35:71 
eee 28°12 
224 100-00 

The salt cannot be dried over sulphuric acid, as it effloresces. When 
dried at 212°, it loses 26°60 per cent. or 6 atoms of water; the last 
atom, which is united with the ammonia, is only driven off by a higher 
temperature, simultaneously with sulphate of ammonia. If the salt 
be directly exposed to a high temperature, it swells up, and melts par- 
tially in the water of crystallisation, and the sulphate of ammonia is 
completely driven off together with the water; sulphuric acid is after- 
wards expelled, and the residue consists of sesquisulphate of cadmium. 
The salt may be recrystallised without alteration by dissolving it in a 
small quantity of water. 

11. Sulphate of Cadmium and Potassium, KO - SO,+-CdO - SO, 
+6HO.—This salt is obtained with difficulty, as the sulphate of potash, 
which is less soluble, has a greater tendency to crystallise. It is best 
prepared by saturating a solution of bisulphate of potash with carbonate 
of cadmium, adding a little sulphuric acid, and leaving the solution 
to spontaneous evaporation. It could not be obtained pure by con- 
centrating the solution by heat and leaving it to cool. Even the 
formed crystals are decomposed when the temperature ot the mother- 
liquor changes a little. It is scarcely possible to obtain large crystals 
in a state of purity, as they are generally covered with small crystals 
of sulphate of potash. In its crystalline form and constitution the 
salt resembles the preceding. When the crystals are taken out of the 
mother-liquor, they exhibit beautifully shining faces, but soon become 
dull ; the efflorescence goes on so rapidly that it is difficult to get the 
salt for analysis with its whole 6 atoms of water, unless it is employed 
with the mother-liquor adhering to it. Analysis :— 

Calculated. Found. 
19°25 20°23 
26°10 26°54 
32°62 33°73 
19°50 19°50 


100-00 100-00 
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If the salt has been kept for a few hours in a heated room, only 4 
or 5 atoms, or even less water, will be found. 

12. Sulphate of Cadmium and Sodium is obtained by mixing the 
two salts in equivalent proportions. The crystallisation takes place with 
difficulty, and only when the solution is much concentrated. The salt 
forms small verrucose crystals, like those of sulphate of cadmium with 
1 atom of water. In the air-dried state it contains 2 atoms of water, 
and is consequently composed according to the formula NaO - SO,+ 
CdO - SO,+2HO. Analysis :— 

Calculated. Found. 
e+ « «ae 16:06 
: _— ae 33°16 
280, . . . 80 41°45 
290... 8 9°32 
. 103 100-00 

This salt appears to be obtained with less difficulty when a slight 
excess of acid is present. 


On the Preparation of the Sulphochloride of Mercury in the Dry Way.* 


By R. Schneider. 


H. Rose has long since shown that the white precipitate formed 
during the first period of decomposition by passing sulphuretted 
hydrogen gas into a solution of mercuric chloride, is a compound 
of chloride and sulphide of mercury in such proportions as to be ex- 
pressed by the formula HgCl- 2HgS. According to H. Rose, the 
same compound may be obtained by boiling moist black sulphide of 
mercury with an excess of a solution of mercuric chloride. When 
prepared by either of these methods, it has the appearance of a white 
amorphous powder, which is insoluble in boiling water and simple 
acids, but is readily decomposed by nitrohydrochloric acid or potash, 
in the latter case leaving a residue of black oxysulphide of mercury. 
This compound may also be obtained with ease and certainty in the 
dry way, by enclosing sulphide of mercury (either black or red) with 
an excess of mercuric chloride in closed glass tubes, when, on the 
application of heat, the sulphide of mercury dissolves in the fusing 
chloride, forming a yellowish-brown fluid, which, on cooling, solidifies 
into a pearl-grey, enamel-like mass, a mixture of mercuric chloride 


* Pogg. Ann. xcv. 167. 
VOL. VILII.—NO. XXXI. 
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and sulphochloride. The operation is best performed by means of a 
Berzelius lamp, at about 662° to 752° F. ; and if the tubes are formed 
of strong hard glass, and well closed at the ends, it generally goes on 
without any disturbance. The mercuric chloride must be employed 
in considerable excess if the sulphide is to be completely dissolved ; 
the quantity should be about 8 to 10 parts of the chloride to 1 of 
sulphide (cinnabar) ; if less of the former be used, the cinnabar 
is certainly converted into sulphochloride, but a portion of the latter 
remains undissolved as a white powder. The excess of mercuric 
chloride may be completely extracted from the solid mass by treat- 
ment with boiling water; the sulphochloride then remains in the 
form of a dingy white, distinctly crystalline powder. Its analysis 
ave— 
Found. Calculated, 

ss se « + ow 81°52 

a ee ee... 8°57 
e's. g 8) ete. Se 9°91 


In its properties and chemical behaviour, the compound prepared 
in the dry way nearly agrees with that obtained in the humid way. 
It is, however, essentially distinguished from it by its crystalline form, 
and also by the circumstance that when agitated in water it rapidly 
sinks to the bottom, and may be very easily washed upon the filter, 


whilst that which is prepared in the humid way remains long sus- 
pended in the fluid, and causes difficulties in filtration from producing 
turbidity in the filtrate. 


On an easy Method of Purifying Sulphuric Acid from Arsenic.* 
By A. Buchner. 


ARSENIOUS ACID, as is well known, is easily changed by the action of 
hydrochloric acid into the much more volatile chloride of arsenic. If 
arsenious acid be dissolved in hydrochloric acid, or if a liquid containing 
arsenious acid be mixed with hydrochloric acid, and then a sufficient 
quantity of concentrated sulphuric acid be added, chloride of arsenic, 
as Liebig has shown, will separate out in oily drops, and as such may 
be distilled off. Chloride of arsenie boils at 132° C., and volatilises 
with hydrochloric acid vapour much under its boiling point, while 
concentrated sulphuric acid boils at 325° to 327° C. 

I am not aware whether these facts have been made available for puri- 
fying sulphuric acid from arsenious acid,t but experiments have shown 


* Ann. Ch. Pharm. xciv. 241. 
+ J. Liwe recommended, for the purification of sulphuric acid from arsenious 
acid, the addition of finely-powdered chloride of sodium to the hot acid (Chem. Gaz. 


xii. 464). 
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me that they form the basis for sucha method of purification. In fact, 
if sulphuric acid containing arsenic be mixed with a little hydrochloric 
acid, and warmed,—or better, if a moderate stream of hydrochloric acid 
gas be passed through the heated sulphuric acid,—all the arsenic is 
rapidly removed as chloride of arsenic. I have purposely dissolved a 
large quantity of arsenious acid in sulphuric acid, and then treated it 
in this manner. Soon the arsenic was so perfectly removed, that 
Marsh’s apparatus gave no trace of arsenic even after some time. 
After passing the hydrochloric acid through the liquid, the heat 
may be continued for a little time, in order to drive off every trace of 
hydrochloric acid, if necessary. 

I consider this process the only possible one for preparing sulphuric 
acid pure for chemico-legal investigations. It is known that sulphuric 
acid cannot be freed from arsenious acid by rectification, because their 
boiling points are too near, and because the sulphuric acid is the more 
volatile of the two; and the precipitation of the arsenious acid out 
of sulphuric acid by sulphuretted hydrogen is too unpleasant, and takes 
too much time. 

This process offers also the advantage, that any nitrous acid which 
may be present is removed in the form of chloride of nitric oxide. 


On the Mellonides.* 
By J. Liebig. 


AN examination of the mellonides has led me to an incontestable proof 
that the radical of those compounds contains no trace of hydrogen. 

The composition of hydromellonic acid is expressed by the formula 
C,,N,;H;. This compound should be a tribasic acid, capable of 
forming with potassium three distinct compounds, the constitution of 
which may be expressed by the formule— 


C.Ni3 K, 


CisNis{ 9 


\ 


K 
Nis 
CigNis H, 

The composition of the mellonide of silver would be expressed by 
C,,N,;Ag;. Ifhydromellonic acid be compared with some compounds 
of the same group, it may be considered as constituted in the following 
manner ;— 


C,, Niot NH. 


* Compt. rend. x], 1077. 
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The following products might then be connected with this compound; 
namely— 
Melam oo « « » . Gye Mat Oieaee 
Melamine . . . . . O, N,+2NH, 
Ammeline . . . . . COgN,+2NH,+2HO 
Ammelide . . . . . 2(C,N,)+NH,+6HO 
Cyameluric acid . . . C,.N,0,+3HO. 


If an excess of potash is made to act upon mellonide of potassium 
with the aid of heat, this compound is decomposed by the inter- 
vention of 18 molecules of water, forming ammonia, ammelide, and 
cyameluric acid, as shown in the following equation :— 
2(C,,N,;K,) + 18HO = C,,N,H,O, + 2(C,,N,0,,3KO) + 3NH3. 
— — ee 


Mellonide of Ammelide. Cyamelurate of potash. 
potassium. 


By continuing the action of the potash, the ammelide fixes the 
elements of 2 molecules of water, and loses 1 molecule of ammonia, 
becoming converted into the compound, the formation of which, by the 
action of a proper degree of heat upon urea, has already been signalised 
by Wohler and myself. Thus— 


C,,.N,H,0, + 2HO—NH, = C,,N,H,0,. 


The latter compound is finally converted into cyanuric acid by the 
prolonged action of the potash. Thus— 


C,.N,H,O, + 4HO = 2(C,N,O, - 3HO) + 2NH,. 


On some Compounds of Stibethylium.* 
By R. Lowig. 


Iodide of Stibethylium, SbAe,1+3HO.—This body is formed 
when stibethyl and iodide of ethyl are allowed to act upon each 
other. The two fluids mix together, but only act upon each other 
slowly. When enclosed by fusion in a glass tube, and heated to 
100° C., the combination takes place very rapidly, and much heat is 
suddenly set free. The best mode of obtaining it is by mixing equal 
parts of stibethyl and iodide of ethyl, putting the mixture into a 
retort filled with carbonic acid, nearly filling this with water, and 
closing it by fusion. The retort is then laid in boiling water, where- 
upon the combination takes place in two or three hours. The solution 


* J. pr. Chem. lxiv. 415. 
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is allowed to cool and evaporate on the water-bath, during which pro- 
cess it acquires a somewhat yellow colour, which, however, may be 
removed by the addition of a few drops of ammonia. 
Properties.—Iodide of stibethylium crystallises in beautiful hexa- 
gonal prisms, often an inch in length, or in small pointed crystals, 
which acquire a yellowish colour in the air. It has a very bitter 
taste. 19-02 parts of it dissolve in 100 parts of water at 20° C. ; it 
dissolves more easily in absolute alcohol, but in ether with more 
difficulty than in water. The analyses (a) are of the hydrated, and 
(6) of the anhydrous salts :— 
Calculated. ’ Fonnd. Calculated. Found. 
SS tt te 
(2) (a) (2) (2) 
— — 34°33 — —_ 
24°25 24°03 25°80 25°75 25°84 
6°28 5:95 5°47 5°64 5°58 
32°24 31:88 34°40 34°38 3417 


100-00 


During the crystallisation of iodide of stibethylium, especially 
when it separates from warm solutions, another salt is often formed, 


with a different amount of water, 2 (SbAe,I) +3HO. 

Jodide of Stibethylium and Mercury, 3HgI + (SbAe,)I.—When 
a solution of mercuric chloride is added toa solution of iodide of 
stibethylium, a white precipitate is produced, which melts into an 
oily fluid even at a gentle heat. 

This salt is insoluble in water and ether, and dissolves with diffi- 
culty in boiling alcohol. It erystallises from this solution in columnar 
crystals. If the precipitate be allowed to melt under water of 
70° C., it solidifies to a white mass, and only exhibits single red 
spots, but becomes entirely red after some time. If the mass 
which has become red be dissolved in boiling alcohvl, the white salt 
separates again in hexagonal prisms. Both forms of the salt have 
the same composition, but the red crystals appear to belong to the 
regular system. This salt gave on analysis— 


Calculated. Found. 
SbAe, . . . 245 28-27 


a 28°49 29°30 28°40 
Mc «+ «+ » Oe 48°24 49°00 48°60 


1053 100-00 


_ A similar compound, 3Hg1+2(SbAe,]), is obtained by adding 
iodide of mercury to a hot solution of iodide of stibethylium, until it 
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no longer loses its red colour. The conversion of the excess of 
iodide of mercury is then effected by a fresh addition of iodide of 
stibethylium. None of the latter remains in the fluid; the precipi- 
tate melts when heated, forming a yellow oil. Analysis :— 


Calculated. Found. 
ES 
34°38 — — 
21:06 20°86 21°80 
44°32 44°56 ~ 44°52 


100:00 


Chloride of Stibethylium, (SbAe,)Cl+3HO, is obtained by satu- 
rating oxide of stibethylium with hydrochloric acid, or by decom- 
posing 4 atoms of iodide of stibethylium with 3 atoms of mercuric 
chloride, by which means 3 atoms of chloride of stibethylium are 
obtained. In the latter case, the solution contains neither iodine nor 
mercury. The salt crystallises, and deliquesces more readily even 
than chloride of calcium. It loses its water of crystallisation on the 
water-bath. It has a strongly bitter taste. The analysis of the dry 
salt gave— 


Calculated. Found. 


- ~ « 3 56°03 a — 
ree .. 34°29 33°29 33°21 
a... ® 7°01 7°76 7°63 

a. « . es 12°67 11°13 12°50 


280°5 100-00 


Chloride of Stibethylium and Mercury.—Compounds exactly 
similar to those of iodide of mercury with iodide of stibethylium 
are obtained by bringing in contact chloride of mercury and iodide 
or chloride of stibethylium. 1 atom of iodide of stibethylium with 
3 atoms of chloride of mercury furnish the iodine compound which 
melts under water, whilst the water takes up the corresponding 
chloride, 3HgCl1+ (SbAe,)Cl. If concentrated solutions of chloride 
of stibethylium and mercuric chloride be mixed, a compound of the 
formula 3HgCl + 2(SbAe,)Cl is obtained. The former salt is soluble 
in alcohol and water; the latter forms a white powder, which is 
difficult of solution in water. 

Chloride of Stibethylium and Platinum, 3PtCl,+2SbAe,Cl.— 
This salt is produced by mixing a somewhat dilute alcoholic solution 
of chloride of stibethylium with a similar solution of chloride of 
platinum, and evaporating the mixture. It is a fine yellow com- 
pound, tolerably soluble in water and alcohol, which yields 68°6, 
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67:2, and 69-2 per cent. of platinochloride of platinum. (Calculation, 
68°53 per cent.) 

Bromide of Stibethylium, (StAe,)Br, was obtained by saturating 
oxide of stibethylammonium with hydrobromic acid. It crystal- 
lises in dazzling white acicular crystals, which dissolve very readily 
in water and alcohol, and do not deliquesce in the air. Analyses 
gave 24°39 and 24°37 of bromine. With oxide of stibethylium 
bromine appears to form bromide and bromate of stibethylium. 

Hydrated Oxide of Stibethyliuin, StAe,O,HO, is obtained by 
decomposing iodide of stibethylium with oxide of silver. Traces 
of dissolved oxide of silver are removed by the careful addition of 
hydrochloric acid. The fluid is evaporated in vacuo, when the hydrate 
is obtained in the form of a thick, colouriess, oily fluid, of a strongly 
alkaline and intensely bitter taste, which quickly renders litmus- 
paper blue. It dissolves in water and alcohol in all proportions, 
but is insoluble in ether. It sets ammonia free from its compounds, 
and precipitates the oxides of the heavy metals. Oxide of tin and 
alumina are again dissolved by the excess of the alkali. The salts 
of the alkaline earths are not decomposed by the base. 

The salts are produced by bringing the base in contact with the 
acids, or by double decomposition. They have a strong bitter taste. 


The sulphate, (SbAe,)O - SO,, erystallises. 

The nitrate, (SbAe,)O - NO,, erystallises. 

The carbonate, (SbAe,)O - CO,, is a tough deliquescent mass. 

The formiate, (SbAe,)O - FoO,, forms acicular crystals, difficult of 
solution. 

The acetate, (SbAe,)O - AcO,, forms more soluble acicular crystals. 

The succinate, (SbAe,)O - SuOg,, does not crystallise. 

The oxalate, (SbAe,)O - C,O,, crystallises. 

The tartrate, (SbAe,)O - C,H,O,, forms large deliquescent crystals. 

The bitartrate, (SbAe,)O - 2(C,H,O,), forms fine needles. 

The racemate, (SbAe,) - OC,H,O;, forms large deliquescent 
crystals. . 


Sulphide of Stibethylium, (SbAe,)S, is obtained by treating 
oxide of stibethylium with sulphuretted hydrogen. It is evaporated 
without access of air, and forms a yellowish oily fluid, which does not 
erystallise ; it dissolves readily in water and alcohol, and behaves 
towards the salts of the metals like sulphide of potassium. 


WURTZ ON 


On Butylic Alcohol.* 
By A. Wurtz. 


Tuis alcohol is obtained from the fusel-oil which remains after the 
rectification of the alcohol obtained from beet-molasses. Different 
samples of this fusel oil, however, contain very different quantities of 
the alcohol, and many none at all. To separate the butylic alcohol, 
Wurtz collects apart the portions which distil over between 80° and 
105°, 105° and 115°, 115° and 125° C. The first portion is washed 
with water, the oily layer which separates repeatedly rectified, the 
portion which passes over above 104° being each time collected apart. 
The latter is united with the portion which passed over between 105° 
and 115°, and with so much of the last portion (which passed over 
between 115° and 125°) as, in repeated rectifications of the latter, 
passes over below 115°. All the liquid which has distilled over 
between 105° and 115° is then boiled for forty-eight hours with a 
strong solution of caustic potash, in such a manner that the volatilised 
portion may condense and flow back again; the impure butylic alcohol 
is then distilled over, separated from the water which passes over at 
the same time, more completely dehydrated by leaving it for twenty- 
four hours in contact with half its weight of caustic potash, and then 
distilled. The distillate is repeatedly rectified, and the portion which 
goes over between 108° and 110° collected apart: if the boiling 
point remains constant between these limits during the whole of the 
distillation, the butylic alcohol is very nearly pure. The process of 
purification may be shortened by causing the vapour to pass from 
the distilling flask through an upright tube having two bulbs blown 
on it, and fitted with a thermometer which is immersed in the vapour 
at the top before it reaches the condensing apparatus. ‘The less 
volatile portion then condenses in the tube and runs back into the 
flask, and the separation of the more and less volatile portions is 
thereby greatly facilitated. Butylic alcohol purified as above, and 
boiling at 110°, gave results nearly agreeing with the formula C,H, ,0, ; 
viz.— 


Analysis. 
NN 
Calculated. : 2 II. III. 
Carbon . 64°86 64°55 64°49 64°94. . 
Hydrogen 13°51 13°90 13°53 13°65 


For complete purification, Wurtz converted the butylic alcohol into 
iodide of butyl, which boils at 121° C., and is easily separated by 
fractional distillation from iodide of ethyl, which boils at 73°, and 
iodide of amyl, boiling at 146°, transformed the iodide of butyl into 


* Ann. Ch. Phys. [3], xlii. 129; Ann. Ch. Pharm. xciii. 107. 


BUTYLIC ALCOHOL. 265 


acetate by means of acetate of silver ; and decomposed the latter by 
continuous boiling with concentrated solution of potash, the volatilised 
portion being condensed and made to run back; the butylic alcohol 
was then poured off and rectified over caustic baryta. 

Butylic alcohol thus purified is a colourless liquid, more mobile 
than amylic alcohol, and having an odour similar to that of the latter, 
but less pungent and more vinous : it rotates the plane of polarisation 
of a ray of light; exhibits the composition marked 111. in the above 
table ; and boils at 109°C. Sp. gr. = 0°8032 at 18°5C. Vapour 
density = 2°589. The formula C,H,,0, gives 2°565 for a condensa- 
tion to 4 volumes. 

Butylic alcohol readily takes fire on the approach of a burning body, 
and burns with a bright flame. It dissolves in 104 times its weight 
of water at 18°, and is precipitated from that solution by chloride of 
calcium, chloride of sodium, or other soluble salt, in the form of an oily 
layer. It dissolves chloride of calcium, and forms a crystalline com- 
pound therewith. Potassium converts it, with evolution of hydrogen, 
into Cs Ms O,. When the alcohol is dropped upon soda-lime 
heated to 250°, hydrogen gas is evolved, and a salt of butyric acid 
formed. Sulphuric acid acts violently on butylic alcohol, the mixture 
becoming heated and coloured. When the alcohol is mixed with 
sulphuric acid, sulphurous acid is evolved, and an oily layer sepa- 
rates, consisting chiefly of hydrocarbons polymeric with butylene, 
When butylic alcohol is quickly mixed with excess of sulphuric acid, a 
small quantity of gas is evolved with great rise of temperature: by the 
application of a gentle heat, the gas may be obtained in larger quan- 
tity; it consists chiefly of butylene, together with carbonic and 
sulphurous acid. When the alcohol is gradually mixed with an equal 
volume of sulphuric acid, and the mixture kept cool, sulphobutylic 
acid is produced. 

The formation of butylic alcohol from grape-sugar, alone or simul- 
taneously with vinic and amylic alcohols, is expressed by the following 
equations :— 

C,,H,,0., = 2C,H,,0, + 8CO, + 4HO 
2C,,H,40., = 2C,9H,.0, + Cs5H,,0, + C,H,O, + 16CO, + 8HO. 


Wurtz searched in vain for propylic alcohol in the fusel-oil from 
beet-molasses. Some samples of this fusel-oil yielded, by distillation, 
a small quantity of a liquid which distilled over at 160° and upwards : 
this, however, was not an alcohol, but a mixture of certain compound 
ethers of the amyl series. 

Action of Chloride of Zinc on Butylic Alcohol.—Butylic alcohol 
dissolves recently fused chloride of zinc at ordinary temperatures, 
forming with it a syrupy liquid. Heated with excess of chloride of 
zine, it is decomposed, giving off, first butylene gas, C,H,, afterwards 
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a mixture of that gas with hydride of butyl, C,H,,. On passing the 
evolved gases through a tube cooled to 0° (in which certain hydro- 
carbons are condensed), and then through a tube surrounded with a 
freezing mixture, a colourless liquid condenses in the latter, which, 
when taken out of the freezing mixture, is suddenly converted into a 
mixture of about equal volumes of butylene and hydride of butyl, the 
boiling point then rising to about 8°. The less volatile hydrocarbons, 
which boil from 100° to 300°, exhibited a composition expressed by 
C,,H,. or C,H... The butylene is produced from the butylic alcohol, 
C,H,,0,, by separation of 2HO; the hydride of butyl, and the less 
volatile hydrocarbons from the butylene, possibly as represented by 
the equations— 

4CsH, = CsH,, + C,H, 

6 C,H, = CgHyy + CyoHs, 


Butyl, C,Ho, the radical of butylic alcohol, is obtained by heating 
iodide of buty] with potassium in sealed tubes for several days at the 
temperature of the water-bath. The potassium is gradually converted 
into iodide: on opening the tubes, butylene gas escapes; and on 
applying a gentle heat, the vapour of hydride of butyl C,H,, (which 
may be condensed by a freezing mixture), the boiling point then 
rising rapidly to 100°. From 105° upwards, butyl, C,H, or C,,H,,, 
passes over; it is a colourless oily liquid, having a faint odour, and 
specifically lighter than water.* 


Found. Calculated. 
Carbon . . 84°26 C, . . S6al 
Hydrogen . 16°15 a .* oe 
100°41 100°00 


Chloride of Butyl is formed by the action of pentachloride of 
phosphorus on butylic alcohol ; the action is violent, and attended with 
considerable evolution of heat. The pentachloride is gradually added 
to the butylic alcohol in a flask having a long neck, which must be 
kept very cool. The pentachloride is then converted into oxychloride 
(or the oxychloride may be used in the first instance, in which case 
the action is less violent). After twenty-four hours, the contents of 
the flask are distilled off ; the portion which distils over below 100° is 
washed with water, dehydrated with chloride of calcium, and rectified ; 
the portion which goes over below 70° is chloride of butyl. This 
liquid is lighter than water, and has an ethereal odour, recalling also 
that of chlorine. It is rapidly decomposed by potassium, with rise 
of temperature and evolution of gas. Its composition is C,H,Cl. 


* Butyl is identical with the radical formerly described by Kolbe under the name 
of Palyl. 
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Found. Calculated. 


SS 


Carbon . 51°21 51°86 C, 51:88 
Hydrogen 9°69 9°99 H, 9°70 
Chlorine. — ~— Cl 38:40 


100-00 


Chloride of butyl is also formed by the action of hydrochloric acid 
on butylie aleohol. When the alcohol is saturated with hydrochloric 
acid gas, and the liquid enclosed in a sealed glass tube and heated in 
the water-bath, a large quantity of chloride of butyl is formed, which 
may be obtained in the separate state by washing the product with 
water, rectifying it, and collecting apart the portion which distils over 
between 70° and 75°. 

Bromide of Butyl is obtained by adding a few drops of bromine to 
butylic alcohol, introducing a small quantity of phosphorus after the 
liquid has cooled to a certain point, and repeating the addition of 
bromine and the decoloration of the liquid by phosphorus, till vapours 
of hydrobromic acid are given off in abundance, and a quantity of 
bromine has been added, at least equal to the butylic alcohol. The 
liquid is then distilled at a gentle heat not exceeding 100°, whereupon 
the vapours of hydrobromic acid dissolve in the water, while the bro- 
mide of butyl collects at the bottom. This product is washed with 
water, dried over chloride of calcium, and rectified. Pure bromide of 
butyl boils at 89°, and smells like chloride of butyl. Its specific 
gravity at 16° is 1:274. Vapour-density, by experiment, 4°720, while 
the formula C,H,Br gives for a condensation to 4 vols. the number 
4°749. 

Found. Calculated. 


SS ee 


Carbon . 34°58 34°97 C, 35°03 
Hydrogen 6°79 6°67 H, 6:56 
Bromine. — 57°91 Br 58°41 


99°55 100-00 


Bromide of butyl is decomposed by potassium very slowly in the 
cold, but with violence when heated. When the substances were heated 
together in a sealed tube, the action took place immediately after the 
fusion of the potassium. Large quantities of gas were evolved, 
probably butylene and hydride of butyl ; and the tube exploded with 
violence. Ammonia acts but slowly on bromide of butyl at ordinary 
temperatures, probably with formation of butylamine. 

Iodide of Butyl.—Obtained by adding 1°5 pt. iodine to 1 pt. of 
butylic alcohol, which must be kept cold ; gradually introducing about 
0°15 phosphorus ; and subsequently heating the mixture (at last to 
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ebullition), the colour of which becomes lighter and brownish-yellow, 
while hydriodic acid volatilises together with a little iodide of butyl. 
These vapours are received in cold water; the residue, when cold, 
washed with this liquid, and afterwards with pure water; then dehy- 
drated by chloride of calcium ; and freed from a small! quantity of un- 
altered butylic alcohol, by treating it, while warm, with pulverised iodide 
of phosphorus* till that compound crystallises out. The liquid then 
distilled, and the distillate washed with water, dehydrated with chloride 
of calcium, and rectified, the portion which distils over at 118° to 122° 
being collected apart. Iodide of butyl recently prepared is a colourless 
strongly refracting liquid, which, however, soon turns brown when 
exposed to light. It boils at 121°; but when a mixture of water and 
iodide of butyl is distilled, the thermometer at the commencement of 
the process, when iodide of butyl chiefly distils over, shows a tempe- 
rature of only 88° to 89°. The specific gravity of iodide of butyl is 
1-604 at 19°. Vapour-density by experiment = 6°217: the formula 
C, Hol gives 6:343 for a condensation to 4 volumes, 


Found. Calculated. 

ee Ee 
Carbon . 26°04 26°59 26°26 26°41 —— Cy 26°22 
Hydrogen 5°00 513 5°04 4°92 — H, 491 
Iodine . — —_— — a 68°68 I 68°87 


Iodide of butyl burns with difficulty, and only in contact with an 
inflamed body, and gives off vapours of iodine. It is but slowly 
attacked by aqueous solution of potash, even after long boiling ; alco- 
holic potash decomposes it, with formation of iodide of potassium and 
butylic alcohol. It is readily decomposed by silver-salts. With an 
alcoholic solution of nitrate of silver it immediately forms iodide of 
silver; it likewise acts on dry silver-salts, and this reaction gives rise 
to the formation of several other ethers from the iodide of butyl. 


Butylic Ether, C,H,O, or Ges O,, is formed by the action of 
sito 


; 


iodide of butyl on the compound “549 | Og, produced by the action of 


potassium on butylic alcohol, but could not be separated by fractional 
distillation from the excess of butylic alcohol, which boils nearly at the 
same point. On attempting to remove the excess of butylic alcohol 
by saturating the liquid with potassium, ultimately with the aid of 
heat, and treating the still hot liquid with iodide of butyl, a violent 


* Wurtz prepares this compound by adding 8 or 10 pts. of iodine to 1 pt. phos- 
phorus in a glass vessel which admits of being closed ; violent action takes place, and 
the resulting compound fuses. The heat is continued for a short time, till the film 
which adheres to the sides of the vessel becomes dark red and translucent, and the 
liquid compound separated from the solid phosphorus (which has become amorphous) : 
the compound solidifies in the crystalline state. 
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action takes place, attended with formation, not of butylic ether, but 
of butylic alcohol and butylene : 


C,H,I + C,H,KO, = C,H,,0, + C,H, + KI. 


Iodide of butyl is completely decomposed by dry oxide of 
silver,—with formation of butylic ether and iodide of silver,—the 
former being, however, associated with small quantities of butylene- 
gas, water, reproduced butylic alcohol, and carbonate of butyl. The 
formation of the water and carbonic acid is attributed by Wurtz to 
the oxidising action of the excess of silver-oxide: the formation of 
butylic alcohol he regards as taking place in the manner represented 
by one of the equations : 


C,H,I + AgO + HO = C,H,,0, + Agl. 
2C,H,t + 2AgO = C,H,,0, + C,H, + 2Agl. 


Vinobutylic Ether, C,,H,,0. = a 1 j O,, is prepared by the 
8 

action of iodide of ethyl on the compound C,H, KO, at ordinary tem- 
peratures. After the mixture had been left to stand for a day, it was 
distilled, the excess of iodide of ethyl passing over first, then vino- 
butylic ether, and lastly (above 95°) the excess of butylic alcohol. 
The last portion of the distillate was again treated with potassium, 
then the first portion, to form a new portion of vinobutylic ether ; and 
lastly, the entire liquid rectified, the portion which distilled over 
between 78° and 80° being collected apart. This, which was a colour- 
less liquid having an agreeable odour, exhibited a density of 0°7507, 
and the composition C,.H,,0,. 


Found. Calculated. 
Carbon . 7015 C,. 70°58 
Hydrogen. . 14°04 H,, 13°72 
Oxygen ‘ = O, . 16°70 


100-00 


Carbonate of Butyl was prepared by enclosing equal parts of car- 
bonate of silver and iodide of butyl in a sealed glass flask, and heating 
the mixture in the water-bath for two days. On opening the flask 
after cooling, a small quantity of carbonic acid escaped, together with 
a gas (butylene) which burned with a smoky flame. The liquid 
remaining in the flask was then distilled in the oil-bath, and the portion 
which passed over above 180° again rectified. Carbonate of butyl 
thus obtained is a colourless liquid specifically lighter than water, 
having an agreeable odour like that of carbonate of ethy], and boiling 
at 190°. Its composition answers to the formula— 
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Calculated. 
C,, 62:09 
H,, 10°34 
O, 27-67 


100°00 


Aqueous ammonia converts it into butylic alcohol and butylic 
urethane. 

Nitrate of Buty/.—Prepared by mixing previously fused nitrate of 
silver with a small quantity of urea likewise fused, and adding a 
quantity of iodide of butyl not quite sufficient to decompose the silver- 
salt ; action immediately takes place, and the nitrate of butyl is dis- 
tilled over, partly by the heat evolved in the reaction, and the rest 
between 140° and 150°. The distillate, after being washed with water, 
and dehydrated by chloride of calcium, is a colourless liquid heavier 
than water, and tasting sweet at first, but afterwards pungent and 
aromatic. It boils at 130°; burns with a pale flame; its vapour 
does not detonate. Its composition corresponds with the formula 


Found. Calculated. 
40°55 C, 40°33 
7°31 H, 7:56 
Nitrogen ‘ oo N 11°76 
Oxygen : oo O, 40°35 


100:00 


With alcoholic potash it yields butylic alcohol and nitrate of potash. 
Sulphuretted hydrogen has no action upon it. 

Sulphate of Butyl is formed by the action of iodide of butyl on 
sulphate of silver at ordinary temperatures. The heat evolved in this 
reaction is sufficient to exert a decomposing action on the resulting 
sulphate of butyl; the mixture blackens in separate places; and on 
opening the vessel in which the action has taken place, the odour of 
sulphurous acid becomes perceptible. The action may be moderated 
by cooling the vessel ; but the sulphate of butyl is so unstable that it 
decomposes from one day to another, yielding sulphurous acid, a 
coloured viscid hydrocarbon, and a peculiar conjugated acid, which 
may be extracted by treating the residue with water; and forms with 
baryta a soluBle salt which dries up to a gummy mass in vacuo. 
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Acetate of Butyl is prepared by decomposing the iodide with nitrate 
of silver. The latter salt is mixed in a small flask with a nearly 
equivalent quantity of iodide of butyl, the neck of the flask sealed, 
and the flask heated for several hours in the water-bath. Iodide of 
silver is then formed, together with acetate of butyl, which may be 
separated by distillation. The distillate is washed with water containing 
a little carbonate of soda in solution, then dried with chloride of cal- 
cium, and rectified. Pure acetate of butyl is an ethereal, perfectly 
colourless liquid, having a very agreeable odour, boiling at 114°, and 
having a density of 0°8845 at 16°. Vapour-density by experiment 
=4°073 ; by calculation from the formula C,,H,.O,, 4°017 for a 
condensation to 4 volumes. 

Found. Calculated, 
Carbon . . 61°94 62:06 
Hydrogen . . 10°42 10°34 
Oxygen , = 27°60 


100-00 


When boiled with solution of caustic potash, it is decomposed with 
formation of acetic acid and butylic alcohol. 

Acetate of butyl may also be obtained by distilling equivalent quan- 
tities of sulphobutylate of potash and recently fused acetate of potash. 


In a similar manner, Formiate of Butyl may be prepared: it is a 
liquid having an agreeable odour, and boiling at about 100°. 

Sulphobutylic Acid may be separated from its baryta-salt by sul- 
phuric acid, but has not yet been minutely examined. The daryta- 
salt is obtained by gradually adding strong sulphuric acid to an equal 
volume of butylic alcohol, diluting the mixture after twenty-four hours 
with ten times its volume of water, saturating with carbonate of baryta, 
and evaporating the filtrate. The baryta-salt crystallises in large 
white rhombic lamine which are unctuous to the touch. Their com- 
position is— 


Calculated. 


SS 
Carbon .. , C, 20°01 
Hydrogen. ; H,, 458 
Oxygen. . O, 10-00 
Sulphuric acid — — 280, 33°39 
Baryta. . . 81°75 31°73 BaO 32°02 


100-00 
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The crystals dissolve readily in water: at 100° or in vacuo they give 
off 2 eq. water. 

The potash-salt of sulphobutylic acid was prepared by diluting 
the mixture of sulphuric acid and butylic alcohol with twice its bulk 
of water, mixing it.with solid carbonate of potash, evaporating in the 
water-bath, and exhausting the residue with boiling alcohol. The 
potash-salt crystallised from the filtrate in broad nacreous lamine. 
It dissolves readily in water, with tolerable facility in boiling alcohol, 
sparingly in cold alcohol. The concentrated aqueous solution is pre- 


cipitated by alcohol. Its composition is S,} Cat }0,. 


Found. Calculated. 


TE 


Carbon . ~ 2482 24°81 
Hydrogen . 4°94 “= 
Oxygen = — 
Salphuricacid — _ 
Potash . . 2411 2453 


The aqueous solution of this salt distilled with caustic potash, yields 
butylic alcohol and sulphate of potash. 

Sulphobutylate of dime was prepared like the preceding salts. By 
evaporating the aqueous solution, it was obtained in small nacreous 
crystals, which, under the microscope, presented the appearance of 
six-sided lamine. They are anhydrous, dissolve readily in water 
(the solution is highly efflorescent), and have the composition 
S, (Css) O,; analysis gave 16°41 per cent. lime, while the for- 


mula requires 16°18 per cent. 


Butylamine.—This base, like all the bases of the series N { Cotte» 
may be obtained by the action of potash on cyanate and cyanurate of 
butyl. A mixture of these two ethers is obtained by distilling 2 parts 
of sulphobutylate of potash with 1 part of perfectly dry and recently 
prepared cyanate of potash. The pasty distillate is dissolved in alco- 
hol, and the solution boiled with addition of fragments of caustic 
potash. Carbonate of potash is then formed, and butylamine evolved, 
which is condensed in a small quantity of cold water acidulated with 
hydrochloric acid. The boiling is continued till the residue is quite 
fused and no longer gives off alkaline vapours. The resulting solution 
of hydrochlorate of butylamine is evaporated to dryness, and the salt, 
after being freed from residual water by fusion, is pulverised when 
cold, and quickly mixed with an equal weight of quicklime. This 
mixture is introduced into a tube of hard glass, which must be filled 
with it to four-fifths. The remaining portion of the tube is filled with 
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fragments of caustic baryta; a gas-delivery tube bent at right angles 
attached to this tube, and made to dip into a small flask surrounded 
with ice; and the tube carefully heated in a combustion-furnace 
beginning at the closed end. The butylamine which escapes is com- 
pletely dehydrated by caustic baryta, and condenses in the flask. It 
boils at 69° to 70°; smells strongly ammoniacal and somewhat aro- 
matic ; is inflammable, and burns with a luminous flame. In contact 
with hydrochloric acid, it forms dense fumes. It dissolves in all 
proportions in water or alcohol. The aqueous solution smells like the 
pure base, and is very caustic ; when concentrated, it is somewhat. viscid. 
Most metallic solutions are precipitated by butylamine in the same 
manner as by ammonia: the precipitates formed in solutions of zinc, 
cadmium, and copper, dissolve in excess of the precipitant: gelatinous 
alumina likewise dissolves in excess of butylamine. The oxides of 
nickel, cadmium, and chromium, do not redissolve in excess of the 
precipitant. Nitrate of silver forms with butylamine a tawny yellow 
precipitate easily soluble in excess. Gelatinous silica dissolves very 
perceptibly in butylamine, and remains in the pulverulent and amor- 
phous state when the solution is evaporated. 


The composition of butylamine is expressed by the formula— 


CgHy 


C,H,,N = Nf H 


Found. Calculated. 

A Se 
Carbon . 65°58 65°87 C, 65°75 
Hydrogen 14-99 15°26 H,, 15°06 
Nitrogen — — N 19°19 


100-00 


Hydrochlorate of butylamine, C,H,,N.HCI, crystallises in deliques- 
cent needles, melts above 100°, emits thick white fumes in the air, and 
volatilises without residue. It gave by analysis 43°83 per cent. C, 
and 11°05 H, the formula requiring 43°83 and 10°95. 

The platinum-salt of butylamine does not separate out immediately 
on mixing ,hydrochlorate of butylamine and bichloride of platinum, 
even in concentrated solutions, but crystallises after evaporation in 
beautiful orange-yellow lamin, which are soluble in water and alco- 
hol, and have the composition C,H,,N - HCl+PtCl,. Analysis gave 
17°18 per cent. C, 452 H, and 35°02 Pt, the formula requiring 
17:19 C, 429 H, and 35°32 Pt. 

VOL. VIII.—NO. XXXI. T 
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Hydrochlorate of butylamine and terchloride of gold may be mixed 
without separation of a double salt ; but on evaporating the mixture, 
the double salt crystallises in yellow rectangular tables, which, when 
heated above 100°, melt to an orange-yellow liquid. The analysis of 
these crystals gave 18°79 per cent. C, 4°84 H, and 37°50 Au, the 
formula 2(C,H,,N,HCl)+AuCl, requiring 18:30 C, 4°57 H, and 


37°94 Au. 


On Butylic Mercaptan and Butylic Urethane.* 
By E. Humann. 


Butylic Mercaptan, C,H,)S,.—This compound is easily obtained 
by distilling at the heat of the water-bath a mixture of solution of 
sulph-hydrate of potassium and a concentrated solution of pure 
sulphobutylate of potash, taking care to receive the product in a well- 
cooled flask. The oily liquid which condenses is decanted, placed in 
contact with chloride of calcium, and then distilled with the thermo- 
meter, the portion which distils over between 85° and 95° C. being 
collected apart. 

The reaction which gives rise to the formation of butylic mercaptan 
is expressed by the following equation :— 


C,H,O K C,H 
re }280, + H} 82 = or? |S) + 2(KO - SO,). 


O 
——— ————" 
Sulphobutylate Butylic 
of potash. mercaptan. 


Butylic mercaptan thus obtained is a colourless, very mobile liquid, 
lighter than water, and having the peculiar, disagreeable odour which 
characterises the mercaptans. Sp. gr. 0°848 at 11°5 C. Vapour- 
density by experiment, 3°10. Calculation from the formula C,H,,S, 
gives 3°11] for a condensation to 4 volumes. Boils at 88°C. Very 
inflammable, and burns with a very bright blue flame. Very 
sparingly soluble in water. Mixes in all proportions in alcohol 
and ether. Has no action on vegetable colours. Dissolves sulphur 
and iodine. 


* Ann. Ch. Phys. [3], xliv. 337. 
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The analysis of this body gave the following results :— 


Experiment. Calculated. 
NS 
Carbon . 53°52 53°16 C, 53°33 
Hydrogen 11°71 11°32 H,, 1lll 
Sulphur. — _- S, 35°56 


100-00 


Dilute nitric acid acts very strongly on butylic mercaptan ; the 
liquid becomes red, from formation of a certain quantity of nitric 
oxide which dissolves in it; but the colour disappears on heating, and 
an oily liquid is then found on the surface. 

Butylic mercaptan, like its homologues, forms compounds in which 
its basic hydrogen is replaced by a metal. Thus, when it is heated 
with potassium, hydrogen is evolved, and a white granular substance 
formed, which is soluble in alcohol, and consists of butylosulphopotassic 
alcohol, Cs ‘a t S,- On pouring an alcoholic solution of butylic 
mercaptan into —_ of lead, a yellow crystalline precipitate is 

gly) 
formed containing “s9} S,. 


When an alcoholic ot of butylic mercaptan is poured upon 
red oxide of mercury, a rapid action takes place, attended with con- 
siderable elevation of temperature, and a white substance is formed 
consisting of butylomercaptide of mercury, or butylosulphomercuric 
alcohol : 


C,H C,H 
47 °}S2 + HgO = HO + fig’ } S2- 


On dissolving the product in boiling alcohol, and leaving the 
solution to cool, the compound is deposited in white nacreous scales, 
very fusible, and unctuous to the touch. Their composition is as 
follows :— 


Expt. (mean). Theory. 
Carbon . . . 25°78 C, 25°39 
Hydrogen . . 5°01 H, 4°76 
Mercury . . . 52°55 Hg 52°91 
Sulphur... — S 16°94 


100-00 


This compound is decomposed by sulphuretted hydrogen, yielding 
sulphide of mercury and butylic alcohol. 
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Butylic mercaptan acts m a similar manner on other metallic oxides : 
thus it forms white precipitates with acetate of copper and ter- 
chloride of gold. 

Butylic Urethane, C,,)H,,NO,.—Obtained by the action of gaseous 
or liquid chloride of cyanogen on butylic alcohol,—its formation being, 
however, accompanied by that of carbonate of butyl. 


2C,H,,0, + C,NCl = C,,H,,NO, + C,H,Cl, 
and 
2C,H,,0, + C,NC]l + 2HO = 2(C,H,O - CO,) + NH,Cl. 
a I 


Carbonate of 
butyl. 


The best mode of preparing butylic urethane is to pour liquid 
chloride of cyanogen into butylic alcohol. The reaction takes place 
quickly with the aid of heat, more slowly at ordinary temperatures. 
It is generally indicated by the formation of a mass of crystals within 
the liquid, in case the butylic alcohol contains a little water. It is 
complete when the odour of chloride of cyanogen has completely dis- 
appeared. The best mode of accelerating it is to heat the mixture in 
a sealed tube placed in the water-bath. After cooling, the crystals 
must be well pressed, the liquid introduced into a retort, and distilled. 
When nearly two-thirds of the liquid has passed over, the receiver is 
to be changed, and the portion which distils over above 220° C. 
collected apart. This product is an oily liquid which solidifies on 
cooling, and partly collects in the neck of the retort in a shining 
crystalline mass, which is unctuous to the touch: this is butylic 
urethane. It must be carefully collected and pressed between folds 
of blotting-paper. It is finally purified by crystallisation from boiling 
alcohol. 

Butylic urethane thus prepared forms beautiful nacreous scales, 
which are very brilliant, unctuous to the touch, insoluble in water, 
soluble in alcohol and ether; they melt at a very gentle heat, and 
distil without alteration. 

The analysis of these crystals gave 51°09 per cent. C, and 9:18 H; 
corresponding with the formula— 


which requires 51°28 C, and 9°40 H. 
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The first portion of the distillate obtained by the action of chloride 
of cyanogen on butylic alcohol consists of Carbonate of Buly!l. On 
redistilling this liquid, and collecting that which passed over between 
180° and 190° C., a colourless, very mobile liquid was obtained, lighter 
than water, having a very agreeable odour, and yielding by analysis 


61°53 per cent. C, and 10° 65 H. The formula C,H,0,CO,, or 


C,0, {c fo °} requires 62°09 C, and 10°34 H. 


Wurtz had previously obtained the carbonate of ethyl by the action 
of chloride of cyanogen on common alcohol. 


@n Amylic Alcohol.* 
By L. Pasteur, 


Tue fusel-oil of commerce consists chiefly of a mixture of two kinds 
of amylic alcohol,—one active, and the other inactive with regard to 
polarised light. These two varieties are exactly similar in their 
chemical properties, differ but slightly in density and boiling point, 
and give rise under similar circumstances to products which resemble 
each other in all respects, excepting in their relation to polarised 
light, those which are derived from the active alcohol being themselves 
active, and those which result from the inactive alcohol being themselves 
also inactive. 

The proportion of the active and inactive alcohols in fusel-vil 
varies according to its origin: thus the fusel-oil obtained by fermen- 
tation of the juice of mangold-wurzel contains about one-third of 
active, and two-thirds of inactive amylic alcohol, whereas that which 
is produced by fermentation of the molasses contains about equal 
parts of the two alcohols. The two alcohols cannot be separated by 
fractional distillation, but only by fractional crystallisation of the 
active and inactive sulphamylates of baryta. For this purpose it is 
necessary to prepare a large quantity of sulphamylate of baryta from 
crude amylic alcohol rectified by a single distillation in order to free 
it from water and vinic alcohol. The amylic alcohol thus far purified 
is mixed, as usual, with an equal weight of sulphuric acid, the 
mixture treated with carbonate of baryta, then filtered and left to 
erystallise. The crystals have all the same aspect, lustre, form, and 
angles ; and, as in the case of a perfectly constant and homogeneous 
substance, the salt may be crystallised either wholly or partially any 


* Compt. rend. xli. 296. 
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number of times, without the slightest change in the aspect of the 
crystals. Nevertheless fhe mass is really composed of two kinds of 
crystals differing in solubility, gnd in their action on polarised light,— 
one being, indeed, active, and the other inactive. They are very diffi- 
cult to separate, in consequence of their complete isomorphism. 
Nevertheless, the active salt is 24 times more soluble than the inac- 
tive ; and if the first crystals which separate be recrystallised about 
20 times, a product will at length be obtained which has no action on 
polarised light ; and by repeatedly crystallising the mother-liquor, a 
solution will ultimately be left containing nothing but the active salt. 
Lastly, on extracting from these two varieties of the sulphamylate, the 
amylic alechol of which they contain the elements, it is found that the 
more soluble salt yields an amylic alcohol which rotates the plane of 
polarisation to the left, and to the amount of 20° in a tube 50 centi- 
metres long, while the less soluble salt yields an amylic alcohol which 
has no perceptible action on polarised light. 

The comparative study of these two alcohols exhibits many points 
of interest. Every reaction that can be performed with the one may 
likewise be produced with the other, under the same circumstances, 
and the resemblance of the resulting products often approaches nearly 
to identity, without ever actually attaining it. Moreover, the active 
alcohol always gives active products, and the inactive alcohol inactive 
products, provided we do not go as far as the radical C,,H,,, in which 
reside the dissymmetry of the molecules and the action on polarised 
light. One of the most remarkable differences exhibited by the two 
alcohols is in their densities. The active alcohol is heavier than the 
other, and the difference amounts to nearly +35. Consequently, 
equal volumes of the two alcohols do not contain equal numbers of 
molecules, those of the active alcohol being more crowded than those 
of the other ; and the difference is considerable for a phenomenon of 
such a nature. The active alcohol boils at 127° to 128° C., under 
the ordinary pressure, and the inactive alcohol at 129°. The mixture 
of the two boils at intermediate temperatures, and not at 132°, as is 
commonly stated. 
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On Hyposeeic Acid, a new fatty acid obtained from Earthnuut-oil.* 


By A. GOssmann and H. Scheven. 


Tue earthnut (Arachis hypogea, L.) is a small, low-growing, legumi- 
nous plant, which grows wild in South America and on the south 
coasts of Africa and Asia, and is cultivated in Italy, Spain, and the 
South of France. The seeds, which ripen only when the pods are 
covered up with earth, produce a large quantity of a nearly colourless 
oil; having an agreeable taste. This oil burns with a bright flame, 
forms an excellent soap with alkalies, and mixes very readily with 
essential oils. At +3°C. it yields a solid fat resembling stearine, 
becomes viscid at —3° or —4°, and solidifies completely at —7°. 

This oil contains two fatty acids, viz. drachinic acid, belonging to 
the series C,H,O,, and Hypogeic acid, belonging to the oleic acid 
series, C,H,—,O,. Arachinic acid was discovered by Géssmann,t 
who obtained it by saponifying the oil with very strong caustic soda, 
decomposing the resulting fat with hydrochloric acid, and separating 
the more solid portion of the fatty acid thus obtained by repzated 
crystallisation from alcohol and by pressure. After four crystallisa- 
tions, a solid fatty acid was obtained, exhibiting a constant melting 
point. It was procured in larger quantity by subjecting the mixed 
fatty acids to Heintz’s method of fractional crystallisation of the 
lead-salts. Arachinic acid crystallises in very beautiful shiny laminz ; 
acquires a nacreous lustre by pressure; melts at 75°; solidifies with 
radiating structure at 73°5°, and becomes white and like porcelain by 
keeping. When pure, it dissolves but very sparingly in cold alcohol 
of ordinary strength, sparingly also in cold absolute alcohol, readily 
in hot absolute alcohol, and very readily in ether. Its analysis gave 
the following results :— 


Calculated. Found. 
, i lS 
40C 240 76°92 76°34 7684 7682 — 
40H 40 12°82 12°96 12°93 12°82 12°82 


40 82 10°26 


C,,H,,0, 312  100°00 


The formula was confirmed by the analysis of arachinic ether— 
C Hyy 
40 (C,H 


chloric acid gas into an alcoholic solution of the acid. 


}O, prepared in the usual manner by passing hydro- 


* Ann, Ch. Pharm. xciv. 230. + Ibid. Ixxxix. 1. 
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Hypogeic acid, C,.N3,0,, more recently discovered by Gdssmann 
and Scheven, is obtained as follows :—After the earthnut oil had been 
saponified with caustic soda, and the separated acids purified by re- 
peated fusion in water, they were dissolved in alcohol, precipitated 
with acetate of magnesia and ammonia, and the liquid filtered. The 
filtrate was then mixed with an excess of alcoholic solution of acetate 
of lead and excess of ammonia, and left at rest for several days. As 
soon as the precipitate ceased to increase, it was collected, dried as 
quickly as possible by pressure, and thoroughly exhausted with ether 
in a well-closed cylindrical vessel. The ethereal solution of the lead- 
salt was then mixed with a slight excess of dilute hydrochloric acid, 
access of air being as far as possible prevented ; the chloride of lead 
filtered off ; and the filtrate several times shaken up with water freed 
from air by boiling. As soon as the ethereal solution of the oleic 
acid had become clear, it was taken off and set aside in a well-closed 
stoppered cylinder till the temperature became favourable for the 
examination of the acids. The greater part of the ether was then 
earefully distilled off in the water-bath. As the liquid cooled, an acid 
crystallised out, which had a slight yellowish colour; but by gentle 
pressure and recrystallisation from alcohol, it was obtained quite white 
and in needle-shaped masses. In solution there remained a yellowish 
acid, which was probably altered by oxidising influences. At a lower 
temperature, this also crystallised completely in a mass of yellowish 
stellate, needle-shaped crystals, which by recrystallisation from alcohol 
were likewise obtained colourless. The several crops of crystals thus 
purified constitute the new acid—hypogeic acid—which is charac- 
terised by the following properties. 

It consists of colourless acicular aggregates ; melts at 34° to 35°C. ; 
dissolves readily in alcohol and ether; saponifies pretty easily even in 
the cold ; becomes yellowish red on exposure to the air, acquiring at 
the same time an extremely rancid odour, and an acid reaction. The 
acid, when thus altered, crystallises with great difficulty even at a very 
low temperature. In this respect it bears some resemblance to ordi- 
nary oleic acid. 

For analysis, the acid was brought to a constant weight at 100° C. 
with as little access of air as possible. 


Calculated. Found. 

a 
=o. ..lCl CR 75°59 75°50 7568 75°51 
_: fe 11°81 11:70 11°81 11°79 

| ae 12°60 


Cy.Hy0, 254 100-00 
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Copper-salt, C,,H,gCu,O,.—Prepared by passing an excess of dry 
ammoniacal gas into an alcoholic solution of the purified acid, and 
adding an alcoholic solution of acetate of copper. The solution 
remained clear at first, but when cooled to a low temperature, depo- 
sited a fine, light blue, granular, crystallised compound, which, when 
quickly and carefully dried, remained unaltered, contained no am- 
monia, and dissolved with tolerable facility in alcohol, forming a clear 
solution. At 75°C. it baked together, becoming translucent and 
waxy. Dried at 100°, it yielded 67:27 per cent. carbon, and 10°40 
hydrogen, the formula requiring 67°36 and 10°17. 


Baryta-salt, C,,H,,BaO,.—Obtained, like the copper-salt, in the 
form of a white granular precipitate, which dissolved when heated, 
leaving only a small quantity of a very basic salt. The solution on 
cooling yielded a granular crystalline salt, containing 24°08 per cent. 
BaO ; the formula requires 23°81. 


Hypogeic ether, C3. {co p29} O,.—This compound was prepared 
atts 


by passing dry hydrochloric acid gas into a solution of the purified acid 
in 95 per cent. alcohol, as long as it continued to be absorbed; then 
heating the liquid, leaving it to stand for 24 hours, and repeating the 
whole process with the layer of ether thus obtained. The product, 
after being freed from hydrochloric acid by shaking up with water, 
and from free hypogeie acid by treating it with small quantities of 
alcohol, was dried in a retort at 100 to 120° in a stream of carbonic 
acid gas, and analysed. 


Calculated. Found. 
36C . . 216 76:59 76°56 76°91 76°72 
34H .. 384 12°05 12°01 11°92 11°93 
40 .i..«. & 11°36 


282  100°00 


Hypogzic ether has a yellowish colour, probably arising from slight 
impurity ; it is not volatile, heavier than alcohol (at the bottom of 
which it collects), lighter than water. It is insoluble in water, and 
dissolves very sparingly in alcohol, whence the latter is well adapted 
to free it from unetherised acid. 

The authors endeavoured also to ascertain whether the earthnut-oil 
contains any other acid of the oleic series besides hypogeic acid. For 
this purpose, the entire quantity of acid separated from the ethereal 
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solution of the lead-salt obtained from a certain portion of the oil 
was converted into ether, and the ether analysed. This ether gave 
quantities of carbon and hydrogen agreeing exactly with the above ; 
hence, as the lead-salts of all the acids of the oleic series are soluble 
in ether, it may be concluded that no other acid of that series is con- 
tained in the oil. 


On Papaverine.* 
By T. Anderson. 


In the mother-liquors obtained in the purification of narcotine by 
repeated crystallisation from boiling alcohol, Anderson has found, 
besides narcotine, the more soluble alkaloid papaverine. This body is 
obtained free from narcotine by finely pulverising the last crystals 
obtained from the mother-liquors, and digesting the powder with a 
small quantity of acetic acid, which then combines only with the 
papaverine. As soon as the liquid becomes neutral, it is decanted, 
the residue again treated with a small quantity of acetic acid, and this 
treatment repeated as long as the acetic acid is completely neutralised 
by contact with the residue. From the liquid filtered from the un- 
dissolved narcotine, the papaverine was precipitated by ammonia and 
recrystallised from boiling alcohol. Papaverine was obtained in con- 
siderable quantity from the mother-liquor remaining after the first 
crystallisation of the crude narcotine, by precipitating that liquid with 
subacetate of lead; boiling the finely pulverised precipitate with 
alcohol ; driving off the alcohol from the dark alcoholic decoction ; 
treating the residue with dilute hydrochloric acid ; concentrating the 
hydrochloric acid solution of narcotine and papaverine filtered from the 
black resinous matter ; removing from the liquid the crystals of the 
sparingly soluble hydrochlorate of papaverine, which separate in a few 
days ; purifying them by repeated recrystallisation ; separating out the 
base by means of ammonia; and purifying it by recrystalllsation from 
boiling alcohol. The analysis of the product thus obtained exhibited 
the composition found by Merck,+ viz. C,,H,,NQg. 


* Ed. Phil. Trans. xxi. Pt. 1; Ann. Ch. Pharm. xciv. 235. 
+ Ann. Ch. Pharm. lxxiii. 50. 
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Found. Calculated. 


TS 
Carbon . 70°71 70°60 70°58 
Hydrogen 6°29 6°46 6°46 
Nitrogen* 4°40 3°96 — 
Oxygen . 1860 18:96 — 


The platinum-salt gave 17°82 per cent. platinum, the calculated 
quantity being 18-10. 


Action of Nitric Acid.—Papaverine dissolves in dilute nitrie acid 
without decomposition ; but on mixing the solution with an excess, 
especially of strong nitric acid, and heating the liquid, a vivid action 
takes place; red fumes are evolved; the liquid assumes a deep red 
colour; and orange-coloured crystals separate out from it, consisting 
of the nitrate of a new base, Nitropapaverine. This base separates 
from a solution of the salt in boiling water or in excess of nitric 
acid, on addition of ammonia, in the form of a light yellow flocculent 
precipitate, and after recrystallisation from boiling alcohol is obtained 
in needles. It is insoluble in water, soluble in alcohol and ether, 
blues reddened litmus paper, dissolves in acids, and neutralises them 
completely, forming salts which are all of a pale reddish yellow colour, 
and insoluble in water. It fuses when heated, and burns away 
quickly at a higher temperature. When boiled with strong solution 
of potash, it gives off traces of a volatile base. It does not, like 
papaverine, give a purple colouration with sulphuric acid. Its com- 
position is C,y)H. 9(NO,)NOg. 


Calculated. Found. 
C . 240 62°50 62°31 
=< s + ome 5°20 5°21 
Ss Sa 7°29 
O 96 25°01 


384 100°00 


The crystals which separate from the alcoholic solution retain 1 eq. 
of water (2°29 per cent.) 
The nitrate of nitropapaverine prepared as above forms four-sided 


* Anderson observes that papaverine precipitated by ammonia appears to carry 
some of the ammonia down with it, which makes the nitrogen determination come 
out too high. The second of the above determinations of nitrogen was made with 
papaverine which had been precipitated by potash. 
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tables generally of an orange colour, but yellow when quite pure. 
The crystals are anhydrous. It is nearly insoluble in cold, somewhat 
more soluble in boiling water, and dissolves abundantly in water mixed 
with nitric or hydrochloric acid ; dissolves also in alcohol and ether. 
When heated, it melts and burns quickly away, leaving a black sub- 
stance, which also burns completely away at a stronger heat. Its 


composition is C,)H,,(NO,)NO,. HO. NOs. 


Found. Calculated. 
Carbon . . 53°68 . . 68°69 
Hydrogen . 495 H,, . . 469 
Nitrogen. . — Mis CB 
Oxygn .. — O 32°24 


100-00 


Sulphate of nitropapaverine dissolves sparingly in water, and crys- 
tallises in small prisms. 

Hydrochlorate of nitropapaverine likewise dissolves but sparingly in 
water, but readily in excess of hydrochloric acid, and in alcohol ; it 
crystallises in pale yellow needles. Bichloride of platinum added __ tts 


solution throws down the platinum-salt, C,)H. 9(NO,) NO,HCI . PtCl, 
in the form of a pale yellow precipitate. 


Found. Calculated. 
Carbon . . 40°47 
Hydrogen .. 3°80 
Nitrogen. .. — 
Oxygn .. — 
Chlorine. . — 
Platinum. . 16°56 


Action of Bromine.—When bromine-water is added by drops to a 
solution of hydrochlorate of papaverine, a precipitate is formed which 
redissolves at first, but afterwards remains permanent ; this precipitate 
is the hydrobromate of Bromopapaverine. From this salt, the base 
itself is readily obtained by digestion with ammonia and recrystallisa- 
tion from boiling alcohol ; as the solution cools, the base separates in 
small white needles, which are insoluble in water, but readily soluble 
in alcohol and ether. The crystallised base is anhydrous, and its 
composition C,,H,)BrNQg. 
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Found. Calculated. 
Carbon . . 57°23 . » 57-41 
Hydrogen . 5°02 - . 4478 
Nitrogen. . — - « « 884 
Oxygen . 15°34. 


Somes. . 1946 r . . 8 


100-00 


The hydrobromate is obtained, as above mentioned, from the concen- 
trated liquid, as a yellowish, but from a more dilute solution as a white 
precipitate ; from the solution in boiling alcohol, it separates in the 
form of a crystalline powder ; it is insoluble in water. When heated, 
it melts and decomposes. Its composition is C,)H,,BrNO,. HBr. 


Found. Calculated. 
Carbon . . 48°36 - - 48°09 


Hydrogen . 4°35 - »« 20 
Nitrogen. . — - «+ « 2 
Oxygen . . — i~ 2 
Bromine. . 32°48 - . 82°06 


100-00 


Hydrochlorate of bromopapaverine dissolves, though sparingly, in 
water. 


Action of Chliorine-—When chlorine gas is passed into a solution 
of hydrochlorate of papaverine, the liquid becomes brown, and after a 
while deposits a dingy grey precipitate, which is insoluble in water, 
but dissolves in boiling alcohcl, and separates from that solution in the 
form of a resin. Ammonia withdraws hydrochloric acid from it, and 
leaves undissolved a pulverulent substance, which isa basic chlorinated 
substitution-product. 


Action of Iodine.—An alcoholic solution of papaverine mixed with 
tincture of iodine, yields after a while small crystals, which, when 
recrystallised from boiling alcohol, form rectangular prisms, having a 
purple-red colour by reflected, and dark red by transmitted light. 
They are insoluble in water, are not attacked by dilute acids, but are 
quickly decomposed by ammonia and potash, papaverine then re- 
maining. Their composition is C,,H,,NO,+3I1.. When the liquid 
separated from these crystals is evaporated, another compound sepa- 
rates out, which, after recrystallisation from alcohol, forms thin 
needles, exhibiting an orange-colour by transmitted light, but leaving 
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a reddish surface. This compound remains unaltered at 100°, but 
gives off iodine at a higher temperature. Its composition is 


C,,H,,NO,+5 I. 


CyH,,NO, +31. CyH,,NO, + 51. 
Found. Caloulated. Found. Calculated. 
Carbon . . 33°02 33°47 24°78 24°76 
Hydrogen. . 3°21 2°92 
Nitrogen. . — 1°95 
Oxygen . 1. — 8°95 ’ 
Iodine. . . 52°90 52°71 64°60 65°01 


100-00 100-00 


Action of Soda-lime.—When papaverine is heated with four times 
its weight of soda-lime, a volatile base is evolved, the platinum salt 
of which contains 36°21 per cent. of platinum, a result intermediate 
between the quantities of platinum in the corresponding salts of 
propylamine and ethylamine. Anderson thinks it probable that both 
these bases were present. 


On the Volatile Bromine-compound obtained in the Technical 
Preparation of Bromine.* 


By M. Hermann. 


In the preparation of bromine from the last portions of the mother- 
liquor obtained from the Schénebeck salt-spring,t there distils over, 
together with the free bromine, an oily liquid, which, being less vola- 
tile than bromine itself, remains in the first of the series of receivers 
used to condense the products. This substance was formerly regarded 
by Hermann as a definite compound C,HBr,, the variations in its 
boiling point being attributed to the facility with which it decom- 
poses; but later experiments, performed with a larger quantity of 
material, have shown that this view is incorrect, and moreover that 
the liquid cannot be brought to a definite state by fractional distil- 
lation, even in an atmosphere of carbonic acid. By subjecting the 


* Ann. Ch. Pharm. xcv. 211. + J. pr. Chem. Ix. 5. 
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liquid, however, to the following treatment, a definite compound is 
obtained from it. 

The oily liquid cooled to —20° C. by a mixture of ice and salt, soli- 
difies for the most part in white shining crystalline lamine. To 
purify these, the mother-liquor is carefully decanted, the crystals 
melted, again crystallised and separated trom the mother-liquor, and 
these operations several times repeated. The solidified mass, after 
being freed as completely as possible from the mother-liquor, is then 
introduced into a capacious funnel, in the apex of which is placed a 
small perforated filter. At first the principal part of the mother- 
liquor runs off, and the rest is displaced by the liquid proceeding from 
the gradually melting crystals. The product which last drips from 
the melting crystals may be regarded as perfectly pure. If the 
mother-liquor obtained as above be again treated in the same manner, 
a product is ultimately obtained which no longer crystallises at 
—20° C. 

The melting point of the crystals is —9°C. : if they have previously 
been completely dehydrated by remaining some time over dry chlo- 
ride of calcium, they form in the melted state a colourless, very 
mobile liquid, having a saccharine taste, with a very persistent 
burning aftertaste. When exposed to the air, they decompose to a 
certain extent, assuming a red colour, from the presence of free bro- 


mine. When distilled even in a stream of carbonic acid, they are 
decomposed in the same manner as the crude liquid, a small quantity 
of the above-mentioned bromide of carbon heing ultimately formed. 
When exposed to the action of chlorine in sunshine, the liquid is 
gradually but completely converted into solid chloride of carbon. 


The analysis of the crystals gave the following results :— 


Calculation. Expt. (mean). 
Ss . . 12 4°74 4°80 
= ; «8 0°40 0°43 
3 Br . . . 240 94°86 94°77 


C,HBr, 253  100°00 100-00 


The substance appears, therefore, to be Bromoform ; in fact, it 
agreed perfectly in composition and properties with a sample of that 
compound prepared in the ordinary way. Its formation is due to the 
action of the free bromine on the highly carboniferous organic matters 
contained in the mother-liquor of the salt-spring. 

It is generally supposed that bromoform, like chloroform, is con- 
verted by caustic potash into bromide of potassium and formiate of 
potash. This, however, is not the case. Not a trace of formic acid 
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is produced, and the reaction is different according as the hydrate of 
potash is used in the free state, or dissolved in alcohol. 

When hydrate of potash is brought in contact with bromoform, no 
action takes place at first, but after a while the mass becomes so 
strongly heated that the bromoform begins to distil over, and at the 
same time a gas is evolved, which, when freed by agitation with water 
from a small quantity of diffused bromoform, exhibits the characters 
and composition of pure carbonic oxide. The decomposition is expressed 
by the following equation :— 


C,HBr + 8KO = 2CO + HO + 3KBr, 


and is analogous to that which the corresponding oxygen-compound, 
viz. formic acid, undergoes under the influence of sulphuric acid. 

With an alcoholic solution of potash, on the other hand, the evolved 
gas is a mixture of carbonic oxide and olefiant gas, the latter pro- 
ceeding from the alcohol, which, under these circumstances, is resolved 
into olefiant gas and water, its decomposition being induced by that 
of the bromoform. The relative quantities of carbonic acid and ole- 
fiant gas thus produced, vary with the degree of concentration of the 
alcoholic solution of potash ; but it is especially remarkable that the 
simultaneous decompositions of the bromoform and alcohol, though 
not connected by any mutual action, nevertheless take place in simple 
atomic proportions: so that, for example, 1 atom alcohol is decom- 
posed for every 3 atoms bromoform ; or, with a differently concentrated 
solution, 5 atoms bromoform to 3 atoms alcohol; thus affording an 
example of the remarkable law discovered by Bunsen relating to the 
coefficients of affinity. 

The non-crystallisable portion of the original liquid appears to 
contain protobromide of carbon, C,Br.. 
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XII.—On the Volatile Oil of “ Ptychotis Ajwan.” 
By R. Haines, M.B., 


PROFESSOR OF MATERIA M: DICA IN THE GRANT MEDICAL COLLEGE, BOMBAY. 


Tu1s umbelliferous plant grows abundantly in Rajpootana and in 
various other parts of Central India. The fruit is short, compressed 
laterally ; and in shape, size, and appearance, very closely resembles 
that of Conium maculatum. It has a powerful and agreeable odour 
of thyme. The process of extracting its volatile oil is well knowa to 
the natives, and is practised pretty extensively in the state of Judore 
and the neighbouring territories. The oil is used by the native 
doctors as a carminative, under the name of 4jwa ke tel, or Ajwa oil. 
This, as sold in the Bombay bazaars, is of a dark amber-yellow colour, 
somewhat viscid, and not pouring freely, as if loaded with resin or 
fixed oil. It has a pure odour of thyme. 

Redistilled with water, it yielded, after cohobating the water several 
times, a little more than one-fourth of its bulk of a limpid bright 
yellow vil. The residue was a dark orange-yellow, viscid, oily liquid, 
almost free from odour. 

This residue was sparingly soluble in alcohol, even when boiling, 
and itself dissolved an appreciable quantity of alcohol. On evaporating 
the alcoholic solution, the oil was obtained unchanged in its pro- 
perties. It did not appear to contain resin. It was more soluble in 
ether. Boiled with potash it formed a soluble soap. Under a heat 
gradually increasing to near redness, it was converted into volatile 

VOL. VIII.-——NO. XXXII. U 
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liquid and gaseous products, giving off the pungent odour of acrolein. 
A small residue of carbon was left in the retort. Warmed with 
solution of pernitrate of mercury, it did not solidify or underzo any 
material change, beyond becoming of a darker colour and somewhat 
more viscid. It consisted, therefore, essentially of a siccative fixed 
oil,—probably poppy oil,—with which the volatile oil had been 
adulterated. 

The rectified oil, distilled by itself, began to boil at 350° F., the 
boiling point slowly rose to 366°, at which about one-third came 
over, and then advanced more rapidly to 450°. A small dark-coloured 
residue was left in the retort. 

The product by repeated fractional distillation was separated into 
two portions, one boiling at 353°, the other at 440°—450°; the 
former amounting to about two-thirds, the latter to one-third of the 
whole. 

The more volatile portion was colourless, refracted light strongly, 
and had a peculiar, sweetish, smoky odour, reminding somewhat of 
caraway, but entirely distinct from that of thyme. Digested over 
powdered chloride of calcium, and re-distilled, it retained the same 
boiling point. Re-distilled over hydrate of soda, its boiling point 
was reduced to 347°, at which it remained constant. Its specific 
gravity at 80° was 0°845. 

Burnt with oxide of copper, the following results were obtained :— 


I. 6°69 grains gave 6°43 water, 
ie. = » 820 ,, and 28°51 carbonic acid. 
Ill. 7:59 » 785 4, gy 2492 - 


Calculated. 
20C 120 89°55 
4H 14 = 10°45 10°68 10°57 10°76 
134 100°00 100°77 100°30 


It is, therefore, isomeric if not identical with cymole—C,)H,,. 


The portion which boiled at 440°—450° had a yellowish colour, 
which could not be removed by repeated distillation. Its odour was 
that of the original oil, but more concentrated. When kept for 
several days, it did not crystallise ; but on throwing into it a minute 
fragment of the stearoptene previously deposited from the oil, crys- 
tals began to form immediately, and in a few hours it had become 
almost wholly converted into nearly colourless crystals, forming flattish 
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tables of a rhomboidal shape, surrounded by a dark yellow oily liquid. 
By pressure between folds of blotting paper, the crystals were obtained 
dry and pure. 

They were then found to be identical with the crystals sold in the 
bazaar as Ajwa ka phil, or flowers of Ajwa.* They have a powerful 
odour of thyme, and a hot and very pungent taste; are insoluble in 
water, but freely soluble in alcohol, ether, and volatile oils, At 127°F. 
they melt to a colourless liquid, which begins to boil at 439°; but 
the temperature quickly rises to 447°, at which the whole comes over. 
The distilled liquid is colourless, not so strongly refractive as the more 
volatile liquid, and it may be kept for weeks in closed vessels in a fluid 
state, until a fragment, however minute, of its crystal is thrown in, 
when crystallisation instantly begins in all directions throughout the 
liquid. The latter was neutral to test-paper. Its specific gravity at 
78° was 0°939, 

Sulphuric acid combines with it without charring, forming a 
colourless or pinkish crystalline mass, soluble in water and yielding a 
soluble salt with baryta. 

Nitric acid, aided by heat, oxidises it rapidly, and gives rise to the 
production of a gamboge-yellow, sticky resin. 

A crystal thrown into nitro-muriatic acid causes the instant forma- 
tion of a dark green colour, which passes after a few minutes into 
brown, with the formation of a resin. 

It did not combine with hydrate of soda, or with a strong solution 
of potassa. Heated with solid potassa, it yielded no ammonia. 

It was analysed by combustion with oxide of copper. 


I. 5°31 grains yielded 4°57 of water. (The carbonic acid was lost.) 
ns. S78 —_— aa and 16°75 of carbonic acid. 
Ill. 6°67 ,, a ey 19°43 ‘, 


Its composition is, therefore, as follows :— 
Calculated. 


I. 


20C 120 80-00 —_ 
14H 14 9°33 9:56 
20 16 10°67 


150 100-00 


* T have not been able to discover by what method the natives contrive to obtain 
the stearoptene from the oil: it is probably so loaded with it as to crystallise out on 
dropping in a fragment ready formed, without its being necessary to re-distil the oil. 
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It is evidently, therefore, identical with the stearoptene of the oil 
of thyme, or thymole, described by M. Lallemand in the Comptes 
rendus of Sept. 26th, 1853. I could not observe, however, the pro- 
perty which M. Lallemand assigns to thymole,—of combining with 
caustic alkalies. The reaction with nitro-muriatic acid is also, I 
believe, new. 

Oil of Ajwa, then, combines the properties of the oils of cumin 
and thyme, having the hydrocarbon of the one, and the oxidised oil 
of the other, thus :— 


C,9H,, =Cymole —Hydrocarbon of Ajwa oil ; 
C,,H,,0,=Thymole—Stearoptene of ditto ; 


and it thus presents an exception to the general relation of the com- 
ponents of volatile oils, the stearoptene being simply the hydrocarbon 
plus oxygen, without the separation of any portion of the hydrogen. 


XIII.—On Azobenzole and Benzidine. 


By Atrrep NosBLeg, 


ASSISTANT IN THE ROYAL COLLEGE OF CHEMISTRY. 


WalLe converting nitrobenzole into aniline by M. A. Béchamp’s 
modification of Zinin’s process, I observed a few facts, which I beg 
permission to lay before the Chemical Society. 

M. Béchamp’s process consists in reducing the nitrobenzole by a 
mixture of iron filings and acetic acid ; and his method is remarkable 
for the facility with which the conversion of the nitrobenzole is 
effected,—the former method, as chemists will recollect, being slow 
and extremely imperfect. The proportions recommended by M. 
Béchamp* are 2 parts of nitrobenzole, 2 parts of acetic acid, and 
3 parts of iron filings. In an experiment in which the amount of 
iron was considerably increased above the proportions indicated, I 
found that the result of the operation materially differed from what 
M. Béchamp had observed. The first portion of the distillate, as 
in M. Béchamp’s process, consisted essentially of aniline, mixed 


* Ann. Ch. Phys. xlii. 
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with a small amount of nitrobenzole which had escaped decom- 
position ; whilst the last product,—about one-third of the whole,— 
was a liquid of a deep red colour, which solidified in the neck of the 
retort and in the condenser-tube into a beautifully crystalline com- 
pound. 

The results of several repetitions of this operation satisfied me that 
the largest quantity of this substance was obtained if the amount of 
iron employed was double that recommended by M. Béchamp, 
viz. 3 parts of iron to 1 of nitrobenzole and 1 of acetic acid. 

This red crystalline substance was purified by washing, first with 
HCl (to separate any adhering aniline), then with water, and after- 
wards dissolving in boiling alcohol, when, on cooling, yellowish-red 
crystalline plates were deposited. These crystals were recrystallised 
once more from alcohol, and dried in the water-bath, at which tempe- 
rature they fused: their composition was determined by a combus- 
tion with oxide of copper. 


0:26 grm. of substance gave : 
0°755 grm. of CO,, and 0°134 grm. of HO. 


These numbers lead to the formula of azobenzole, C,,H;N, as may 
be seen from the following comparison of the theoretical and experi- 
mental numbers :— 


Theory. 


Rind. Senate, Experiment. 
72 79°12 79°19 

. © 5°49 5°69 

. 14 15°39 = 


91 100°00 


Perfectly pure azobenzole may be obtained in this manner with 
greater facility than by any other process. 

A portion of azobenzole obtained by the above method was con- 
verted into benzidine by Zinin’s well-known process, viz. by 
treating an alcoholic solution of this substance with ammonia and 
sulphuretted hydrogen. An analysis of the platinum-salt of the base 
thus obtained furnished an additional proof of the identity of the 
substance obtained as described above, with azobenzole. 


0:268 grm. of platinum-salt gave : 
0-088 grm. of platinum = 32°88 per cent. of Pt. 
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The formula C,,H,N, HCl, PtCl, requires 33°09 per cent. of 
platinum. 

Benzidine exhibits a very interesting deportment with nitrous acid : 
when it is gently heated in the gas of this acid, as obtained by 
treating starch with nitric acid, a powerful reaction is observed. The 
substance assumes an orange-red colour, and exhibits, after being 
treated with water and crystallised from alcohol, all the properties 
of azobenzole. 

The fact of the reproduction of this body from benzidine was, 
moreover, established by a combustion which furnished the following 
numbers :— 


0°215 grm. of substance gave : 
0°623 grm. of CO,, and 0°112 grm. of HO. 


Theory. 
_——r 
Equivalent. Percentage. Experiment. 
Ce + - 7 79°12 79°02 
. 0), og 5:49 5°78 
N 14 15°39 _— 
91 100°00 


The simplest formule for azobenzole and benzidine only differ by 
1 equivalent of hydrogen— 


Azobenzole . ; . C,.H;N 


Benzidine . C,H, 


—a relation which sufficiently explains the transformation and repro- 
duction of azobenzole. 


XIV.—A Few Notes on Barium. 
By A. Marruressen, Ph.D. 


In continuing my researches in Professor Bunsen’s laboratory on the 
electrolytical separation of the metals of the alkalies and alkaline 
earths, it has not been possible for me to obtain barium in a regulus 
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after the same manner in which strontium and calcium have been 
isolated, but I have invariably separated it in the form of a finely- 
divided powder. The reason of this appears to be, that at the tem- 
perature at which the chloride fuses, the metal attacks the pipe-stem, 
and decomposes small quantities of alumina and silica, at the same 
time forming baryta, which prevents the powder melting together. 
As the iodides, bromides, and fluorides are either infusible, or only 
fuse at a temperature where the same circumstances hinder the 
powder from melting together, it does not seem probable that barium 
can be obtained in a regulus electrolytically, like calcium or strontium. 
The barium powder has a yellow colour like strontium, decomposes 
water at ordinary temperatures, and oxidises quickly when exposed 
to the atmosphere. If, at the negative pole, a platinum wire be used 
in lieu of the iron one, and the electrolysis be conducted otherwise 
in the same manner as in the separation of strontium, an alloy of 
platinum with barium wil] be formed. This alloy, like those of 
calcium and strontium, possesses a yellow colour, is very brittle, and 
decomposes water slowly at ordinary temperatures, leaving the pla- 
tinum in a finely-divided state. 


On the Hydro-electric Currents generated by Couples formed of 
Single Metals. 


By Richard Adie. 


THE mode of experimenting was as follows:—Two square pieces of 
the same metal, having an area varying from one-fourth to one-tenth 
of a square inch (the preference being ultimately given to small 
plates), were connected with a delicate galvanometer by means of 
narrow strips partly cut from one of their edges, and turned vertically 
upwards. They were then cemented down to a flat plate, so as to 
expose only one of their surfaces, and sufficient water poured on 
to cover them. An acid liquid was then poured, by means of a 
pipette, over one of the plates, and its effect on the galvanometer 
noted. 

The general results of the experiments are given in the following 
table, in which the word positive or negative denotes the state of the 
metal on which the acid was poured :— 
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Nitro- 
Hydrochloric Sulphuric Nitric Hydrochloric 
Acid. ci Acid. Acid. 

Platinum .. no decided action negative feebly negative feebly negative 
Palladium 1.» positive positive feebly negative positive 
Gold toe .. negative feebly negative negative negative 
Aluminum ... .. positive no action negative positive 
Silver . positive positive negative positive 
Antimony . positive negative feebly negative positive 
Bismuth . positive positive negative positive 
Copper . positive positive feebly negative positive 
Cobalt . positive positive feebly negative negative 
Nickel .-« positive positive negative positive 
Arsenic .. positive positive feebly negative negative 
Mercury . positive negative negative positive 
Cadmium . positive positive negative positive 
Zinc ... .. positive positive negative positive 
Lead... . positive positive negative positive 
TD ses ves ..» positive positive positive positive 
Tin, Protosulphuret of positive no action negative positive feebly 
Iron ... nee . negative negative negative negative 
Tron, Carburet of, or 

Black-lead ..+ positive feebly negative feebly negative negative 
Iron, Protosulphuret of negative negative negative negative 


Specific gravities of the acids used :—Hydrochloric, 1°150; nitric, 
1:402 ; sulphuric, 


1°690. 


PROCEEDINGS 


AT THE 


MEETINGS OF THE CHEMICAL SOCIETY. 


November 5, 1855. 
Dr. W. A. Mixxer, President, in the Chair. 


The following donations were announced :— 


Specimens of Graphite: from the late Mr. Brockedon. 

A specimen of Lithium: from Dr. Matthiessen. 

“The Journal of the Society of Arts,” from June to November: 
from the Society. 

“The Journal of the Photographic Society,’ from June to 
November : from the Society. 

“The Pharmaceutical Journal,”? from June to November: from 
the Editor. 

“The Literary Gazette,” from June to November: from the Pub- 
lishers. 

“Notices of Meeting of the Royal Institution:” from the Insti- 
tution. 

“List of Members and Officers of the Royal Institution :” from 
the Institution. 

“ Proceedings of the Liverpool Literary and Philosophical Society, 
1854-55 :” from the Society. 

“The Proceedings of the Royal Society,” Nos. 14 and 15: from 
the Society. 

“On the Chemical Composition of Mineral Charcoal ;” by T. H. 
Rowney, Ph.D. 

“Researches on the Amides of the Fatty Acids:” by T. H. 
Rowney, Ph.D. 

“ On Adipocire and its Formation :” by Charles M. Wetherill, 
Ph.D., M.D. 
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“The Relations of Science :” by John M. Ashley. 

*¢ The Journal of the Franklin Institute,” Nos. 355, 356, and 357 : 
from the Institute. 

*Kighth and Ninth Annual Reports of the Board of Regents of 
the Smithsonian Institution.” 

“ Proceedings of the American Philosophical Society for 1854.” 

“ The American Journal of Science and Art,” July and September : 
from the Editors. 

“ Smithsonian Contributions to Knowledge,” Vol. 7. 

“ Smithsonian Report, 1854.” 

“ Constitution and By-Laws of the New Orleans Academy of 
Sciences.” 

“ Proceedings of the New Orleans Academy of Sciences,” Vol. 1, 
No. 1, March 1854. 

“ Ofversicht af Kongl. Vetenskaps Akademicas Foérhandlingen ; 
Stockholm, 1854.” 

“ Jahrbuch der geologischen Reichsanstalt zu Wien, 1854.” 

“ Jahrbiicher der Central-Anstalt fiir Meteorologie und Erdmag- 
netismus, von Karl Kreil, Wien:”’ Vol. 3,1855. Wien. 

* Denkschriften der Kaiserlichen Akademie der Wissenschaften,” 
Vols. 8 and 9. 

“ Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften,” 
Vols. 14 and 15, and Part 1 of Vol. 16. 

“ Bulletins des Sciences de l’Académie royale.” Brussels, 1855. 

“ Annuaire de l’Académie royale des Sciences.” Brussels, 1855. 

* Bulletin de la Société Vaudoise des Sciences Naturelles.” 

“Sur la Rélation entre la Température et la Durée de la Végétation 
des Plantes,” par Quetelet. 


Constant A. Sanceau, Professor of Chemistry, of West House, 
Southshare, near Blackpool, Lancashire, was duly elected a Fellow of 
the Society. 


The following papers were read :— 


“A few Notes on Barium :” by A. Matthiessen, Ph.D. 
“On the Hydro-electrical Currents generated by Couples formed 
of Single Metals:” by Richard Adie, of Liverpool. 
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November 19, 1855. 
R. Porrert, Esq., Treasurer, in the Chair. 


George F. Wilson, Esq., of Belmont, Vauxhall, was duly elected 
a Fellow of the Society. 


The following papers were read :— 


“ On the Volatile Oil of ‘ Ptychotis Ajwan’:” by R. Haines, M.B., 
Professor of Materia Medica in the Grant Medical College, Bombay. 

“ On the Action of Light upon Chloride of Silver :” by F. Guthrie, 
Ph.D. 


December 3, 1855. 
Dr. W. A. Miter, President, in the Chair. 


The following donations were announced :— 


“The Journal of the Society of Arts :” from the Society. 

“The Journal of the Photographic Society :” from the Society. 

“The Literary Gazette :” from the Publishers. 

“The Pharmaceutical Journal :” from the Editor. 

“The Quarterly Journal of the Geographical Society :” from the 
Society. 

A specimen of Glycerine produced in the preparation of lead-plaster, 
having a sp. gr. 1:2: presented by Mr. G. Whipple. 


The following papers were read :— 


“On Azobenzole and Benzidine :” by Mr. Alfred Noble, Assistant 
in the Royal College of Chemistry. 

“Note on the Detection of Silver in Stains caused by Nitrate of 
Silver on the I1uman Skin :” by T. E. Mayer, of Madras. 

“Qn Insolinic Acid :” by A. W. Hofmann. 
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December 17, 1855. 
Dr. W. A. Mier, President, in the Chair. 


The following donations were announced :— 


“The Journal of the Franklin Institute :” from the Institute. 

“The American Journal of Science and Art:” from the Publishers. 

“ The Journal of the Society of Arts :” from the Society. 

“The Literary Gazette:”’ from the Publishers. 

A pamphlet, “On two new Crystalline Compounds of Zinc and 
Antimony,” by J. P. Cooke, jun.: from the Author. 


A paper was read :— 


“ On the Analysis of some of the Grains commonly used as Food 
by the Native Inhabitants of Southern India:” by J. E. Mayer, of 
Madras. 


NOTICES 
OF 


PAPERS CONTAINED IN OTHER JOURNALS, 
By Henry Warts, B.A., F.C.S. 


On Coumaramine, a new Organic Base derived from Nitrocoumarine.* 
By A. Frapolli and L. Chioezza. 


BLEIBTREU, in his research on coumarine,t mentions some experi- 
ments made for the purpose of decomposing nitrocoumarine. The 
product which he obtained by treating an alcoholic solution of nitro- 
coumarine with sulphide of ammonium, was uncrystallisable, dissolved 
in ammonia, and gave with lead and silver salts, precipitates con- 
taining sulphur. The action of other ordinary reducing agents 
likewise fails to yield any simple and definite result. Hydrogen in 
the nascent state, as evolved from a solution of nitrocoumarine in 
potash, has no action on that body; neither is any reducing action 
exerted by hypophosphite of potash or ammonia. The only process 
by which the authors have been able to effect the reduction of nitro- 
coumarine consists in the employment of ferrous acetate,—a body 
whose advantages as a reducing agent have been already pointed out 
by Béchamp.t 

When nitrocoumarine is introduced into a mixture of acetic acid 
and iron filings, and the liquid heated in the water-bath, action soon 
takes place ; ferric oxide separates out in considerable quantity ; and, 
as the mixture cools, yellow needles are deposited on the sides of the 
vessel. To render the action complete, the substances must be leftin 
contact for twenty-four hours. The precipitated ferric oxide is then fil- 
tered from the solution of ferrous acetate, the solution concentrated by 
evaporation, repeatedly filtered hot during the evaporation, to separate 
the ferric oxide which is continually forming, and then left to cool. 
It then deposits yellow crystalline needles of an organic base, which 
the authors designate by the name Coumaramine. 

Alcohol extracts from the precipitate an additional quantity of 


* Ann. Ch. Pharm. xev. 252. + Ibid. lix. 177. t Ibid. xcii. 401. 
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coumaramine, which may be purified by evaporating the alcoholic 
solution in the water-bath, and re-dissolving the residue in water. 
This second aqueous solution is to be treated like the first. During 
the concentration and filtration of the aqueous solutions, part of the 
coumaramine appears to be decomposed, and the crystals obtained from 
such a solution are always contaminated with an amorphous brown 
precipitate. 

The crystals which first separated were purified by repeated crys- 
tallisation from water; they then formed beautiful prismatic needles 
of reddish-yellow colour. When afew grammes of substance are used, 
crystals 6 or 8 centimetres long may be readily obtained. These 
crystals dissolve but very sparingly in cold water, but appear to be 
more easily soluble in a saturated solution of ferrous acetate. Boiling 
water dissolves coumaramine with facility; so likewise does boiling 
alcohol. An alcoholic solution saturated at a boiling heat, solidifies 
on cooling. Coumaramine is nearly insoluble in ether. It melts 
between 168° and 170° C., and when carefully raised to a higher 
temperature, gives off yellow vapours, which condense to pale yellow 
lamin. When coumaramine is quickly heated in a tube over a spirit- 
lamp, it turns brown, and distils over in the form of a heavy oil, which 
condenses to yellow crystals contaminated with a small quantity of an 
oil smelling like aniline. 

The analysis of coumaramine yielded the following results, whieh 
agree with the formula C,,H,NO,. 


Calculated. 


Carbon 
Hydrogen 
Nitrogen 


Coumaramine unites readily with hydrochloric acid, forming a salt 
which dissolves readily in water, and crystallises in lamine. On 
adding ammonia to an aqueous solution of hydrochlorate of coumara- 
mine, the liquid solidifies to a mass of crystals of coumaramine. 

A boiling solution of caustic potash rapidly decomposes coumaramine. 
On neutralising the liquid with an acid, brown flakes are deposited. 

On adding a solution of bichloride of platinum to a solution of 
hydrochlorate of coumaramine, a yellow crystalline precipitate is ob- 
tained, insoluble in water, and yielding by analysis 26-7 per cent. 
platinum. The formula C,H, NO,,HC1,PtCl, requires 26°9. 
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Investigation of some Derivatives of Naphthalin.* 


By L. Dusart. 


Ir a mixture be prepared of 2 parts of caustie potash and | part of 
lime, moistened with water so as to form a thick paste, and 1 part of 
mononitronaphthalin be then added to the mixture by degrees, the 
mass immediately acquires a reddish-yellow colour, which is due to 
the formation of a peculiar acid. The mass is heated, for about six 
hours, to a temperature which must not pass 100° C., with the addition 
from time to time of a few drops of water to replace that which is 
driven off. At the end of this time, the reaction is complete. The 
mass, washed by decantation until the water is no longer alkaline, is 
treated with an acid which separates the lime. The product thus 
obtained contains two matters, one yellow and crystallisable, the other 
brown and uncrystallisable. It is then distilled either by steam or by 
the open fire ; the latter process is the more rapid, but furnishes a pro- 
duet of less purity, and in adopting it the operation must be stopped 
when red fumes begin to appear. The substance distilled forms 
crystals almost immediately. 

This body, crystallised from boiling alcohol, furnishes long crystals 
of a straw-yellow colour; they are insipid, and of a weak aromatic 
odour. The substance fuses at 48° C., boils at 290° C., and passes 
over in great quantity at 300° to 320° C., leaving a slight carbonaceous 
residue. It is very soluble in alcohol, ether, and the hydrocarbons. 
Boilmg water dissolves a small quantity of it, and allows it to crys- 
tallise on cooling. A very concentrated solution of potash acts upon 
it, furnishing a yellow acid. When distilled with a mixture of potash 
and lime, it furnishes a yellow odoriferous oil and long needles, which 
communicate a fine violet-blue colour to sulphuric acid. The oily 
matter dissolves readily in water ; a few drops of perchloride of iron 
added to the solution give it an intense blue colour, and blue flakes 
are soon precipitated ; these are changed to red by alkalies. Sulphuric 
acid dissolves it with red colour. Sulphide of ammonium gives a 
new alkaloid. 

Phthalidine, C,gH,N.—This compound is produced by the action 
of sulphide of ammonium upon nitrophthaline. The action is greatly 
assisted by keeping the solution at a temperature of about 50° C. on 
the water-bath for a few hours. After the alcohol has been driven 
off, the residue is exhausted by dilute muriatic acid, and filtered 
after cooling. Potash gives rise at first to a white precipitate, which 
is redissolved in the excess of acid with a fine blue colour ; a greater 
quantity of potash separates the alkaloid in the form of flesh-coloured 
flakes, which soon change to red as they become aggregated. When 


* Compt. rend. xli. 493. 
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washed and then crystallised by fusion, it is of the red colour of realgar ; 
its odour resembles that of naphthalidine, and its taste is sharp and 
disagreeable. 

It melts at 22°C. At the moment of solidification the thermo- 
meter rises to 34°5 C., when it remains stationary. It begins to boil 
at about 255° C., but the temperature then rises rapidly, and the 
substance becomes partially altered, leaving a carbonaceous residue. 
It has no action upon reddened litmus, but its vapours immediately 
turn the litmus blue. It dissolves in ether and alcohol, and also in 
considerable quantity in cold water, from which it is deposited in long 
needles. Its aqueous solution precipitates the salts of suboxide and 
protoxide of mercury. 

It reduces nitrate of silver. A few drops of sesquichloride of iron 
give a fine blue colour: this reaction, which is very delicate, is likewise 
exhibited by morphine and salicylic acid. It furnishes well-crystal- 
lised salts with all the acids. Bichloride of platinum reduces it when 
the solution of the hydrochlorate is diluted, furnishing blue flakes, 
which become black in drying. If the solution of the hydrochlorate 
is very concentrated, this reagent furnishes fine yellow crystals, which 
undergo a change in drying. The author was therefore unable to 
determine the equivalent by the analysis of the platinum-salt. 

Nitrophthalinic Acid, C,,H,,NO,,.—Obtained in the preparation 
of the nitrophthaline, by a secondary reaction of the potash upon 
that body. Itis then contaminated by a foreign substance, which is 
difficult to remove. It may be more advantageously prepared by 
treating pure nitrophthaline with a very concentrated solution of 
potash. Its formation is exceedingly slow. 

The potash-salt obtained is treated with water, filtered, and decom- 
posed by muriatic acid. The acid is crystallised from a mixture of 1 
part of water and 2 of alcohol, of spec. grav. 0°848 ; it yields on cooling 
small golden-yellow crystals, grouped in stars. The acid is inodorous ; 
its taste is scarcely perceptible at first, but afterwards becomes sharp. 
When heated in a tube, it fuses and leaves a carbonaceous residue. 

The potash-salt is obtained by leaving the alcoholic solution to stand ; 
it is deposited in small, reddish-yellow, mammellated crystals. It is 
very soluble in water, to which it gives a strong yellow colour. With 
nitrate of silver it forms a precipitate of a fine red colour ; with acetate 
of lead, an orange-yellow precipitate; and a greenish-yellow precipitate 
with salts of copper. Most of its metallic salts explode on the 
application of heat. 
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Note on a New Mode of producing Propylene.* 
By L. Dusart. 


Ir a mixture of an alkaline acetate and oxalate be distilled in such a 
manner as to place the acetone formed in contact, when in the nascent 
state, with the oxide of carbon produced by the decomposition of the 
oxalate, deoxidation of the acetone takes place, with formation of a 
carbonate, and a gas passes which is absorbable by bromine, and which 
is nothing but propylene. The reaction may be represented by the 
following equation :— 
C,H,O, + 2CO = 2CO, + C,H,. 

Nevertheless we by no means obtain the quantity of propylene indi- 
cated by theory. The decomposition of the two salts is not simulta- 
neous, and the oily matter observed in the preparation of acetone is 
always produced. 

The process adopted is as follows :—Equivalent portions of acetate 
of lime and oxalate of potash are taken; the oxalate is dissolved in 
water, and the acetate of lime added to it, so as to produce oxalate of 
lime and acetate of potash. The liquid is evaporated, and kept in 
continual motion to obtain an intimate mixture. When dried as much 
as possible, the mass is put into a retort, which is heated over a mode- 
rate fire, and the quantity of propylene appears to be increased if the 
temperature be gradually and slowly raised. The gas passes first into 
a flask filled with carded cotton, then into a flask containing sulphuric 
acid, to absorb the oily matter ; and it is afterwards condensed in bro- 
mine after being washed in water. A kilogramme of acetate of lime 
furnishes about 60 grms. of crude propylene. 

The liquid obtained is washed with potash, and distilled directly ; it 
is then agitated again with an alkaline solution, which saturates the 
hydrobromic acid formed during the distillation. It is dried over 
chloride of calcium, and distilled with a thermometer inserted. 

Bromide of propylene forms about two-thirds of the product. It 
possesses the odour and the boiling-point (145° C.) of the propylene 
obtained from amylic alcohol. 

The compound C,H,Br, obtained by the action of an alcoholic solu- 
tion of potash upon the preceding product, when heated in a tube with 
sulphocyanide of potassium, furnished the essential oil of mustard, 
which has recently been produced by M. Berthelot with iodo-propy- 
lene obtained from glycerine. It is therefore possible by a simple 
deoxidation of acetone, to ascend from the acetic to the propylic series, 
and to reproduce the alcohol, if instead of collecting the hydrocarbon 
in bromine, we cause it to be absorbed by sulphuric acid, and distil it 
with water, according to the ingenious process of this chemist. 


* Compt. rend. xli. 495. 
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On Tartrate of Lime and a Reaction of Tartaric Acid.* 
By A. Casselmann. 


Tue author, when occupied in the examination of Alexandrian senna, 
found that the aqueous extract deposited the lime-salt of an organic 
acid on evaporaticn. This salt possessed a remarkable property ; when 
gradually heated, after the addition of ammonia and nitrate of silver, 
it covered the sides of the test-glass with a metallic speculum of silver, 
in such a manner that the reaction may be compared with the reduc- 
tion of nitrate of silver by aldehyde-ammonia. Even a very small 
quantity of the lime-salt was sufficient to reduce the nitrate of silver 
in the manner above mentioned, but only when the nitrate was added 
in small fragments, instead of in solution. If it were added in solu- 
tion, the reduced silver was deposited in the form of a grey powder. 

When the hot solution of the lime-salt was mixed with neutral 
acetate of lead, an abundant white precipitate was obtained, which, 
however, always contained traces of the lime-salt, unless the fluid were 
rapidly filtered whilst boiling. This precipitate was decomposed by 
sulphuretted hydrogen ; the fluid containing the pure acid was eva- 
porated, and the acid was obtained asa syrupy sharply acid fluid, 
which exhibited no trace of crystallisation, even after standing for 
several weeks. 

The lead-salt of the acid was found to have the composition of tar- 
trate of lead. 


8 C 48:0 13°5 13°5 
4H 4-0 11 15 
100 80°0 22°6 22°7 
2 PbO 223:2 62°8 62°3 
855°2 100°0 100-0 


Comparative experiments with artificially prepared tartrate of lime 
presented the same behaviour. The remarkable fact, that tartaric 
acid, in one of its least soluble compounds, possesses the property of 
instantaneously reducing nitrate of silver, might be made use of in 
analysis for the detection of minute traces of this acid. Racemic 
acid, however, gives the same reaction, and also produces it instanta- 
neously, only when the nitrate of silver is added in the solid state. 

Tartrate of lime occurs in considerable quantity in senna-leaves ; 
but, from its sparing solubility, is not obtained from them without 
difficulty. The author has made experiments upon the solubility of 
tartrate of lime, and found that this salt requires for its solution 350 
parts of boiling, and 1210 parts of cold water. 

The author also boiled tartrate of silver with ammonia, to ascertain 
whether, as stated by Werther, a new ammoniacal salt is thus pro- 
duced. He was unable to find anything ofthe kind. 


* Arch. Pharm. Ixxxiii. 148. 


NEUBAUER ON ARABINE. 


On Arabin.* 
By C. Neubauer. 


Durine an investigation of the ashes of various kinds of gums, 
Lowenthal prepared arabin by the process employed by Schmid, 
for the purification of tragacanth, &c. This process consists in 
dissolving gum-arabic in cold water, so as to form as thick a mucilage 
as possible, filtering, and adding hydrochloric acid till a strong acid 
reaction is produced, when the arabin is precipitated by means of 
alcohol ; and these solutions and precipitations were repeated several 
times. The arabin, thus prepared in the form of a white amorphous 
mass, readily dissolves in water while still moist, forming a mucilage ; 
the aqueous solution is not precipitated by alcohol, unless after the 
addition of hydrochloric acid or solution of chloride of sodium, when 
precipitation takes place immediately. The aqueous solution of pure 
arabin exhibits an acid reaction. When dried in the air, arabin 
becomes glassy and transparent, and gradually loses its solubility in 
water ; when dried at 100° C., it is no longer soluble in water, but 
only swells up in a gelatinous form in that fluid. 

The composition of arabin, dried at 100° C., agrees with the formula 
C,,H,,0,; ; at a higher temperature it appears to give off no more 
water until it begins to decompose. Arabine, dried at 100° C., and 
having an acid reaction, when mixed with lime-water until an alkaline 
reaction was produced, soon regained its acid reaction. From the 
fluid obtained by the action of lime-water upon arabin, alcohol sepa- 
rates a lime-compound, which readily dissolves in water forming a 
mucilage, and when dried at 100° C. has the formula Ca0,6C,,H,,0,,. 
From the fluid obtained by boiling arabin with water and an excess 
of hydrated lime, alcohol separates another lime-compound, which also 
dissolves readily in water: this, when dried at 100° C., consists of 
Ca0,2C,,H,,0,,.. By treating arabin with baryta-water (not in 
excess), and precipitating the liquid with alcohol, a baryta-compound 
is obtained, which when dried at 100° C. contains 11:0 to 11:2 per 
cent. of baryta. An excess of baryta-water furnished a compound 
containing 17°5 to 17°8 per cent. of baryta, the composition of which, 
when dried at 100° C., approached very closely to the formula 
BaO,2C,,H,,O,,- A potash-compound, precipitated by alcohol from 
a solution of arabin in potash, had the constitution KO,3C,.H,,O,, 
when dried at 100° C. Basic acetate of lead precipitates a lead com- 
pound from the aqueous solution of arabin ; this becomes of a slight 
yellowish colour when dried at 100° C., and of a strong brown at 
160° to 180° C. Portions prepared at different times, and dried at 
100° C., contained 27-0, 30°5 to 30°8, and 30°5 to 30-7 per cent. of 
oxide of lead: the composition of the latter preparations approaches 
the formula 2PbO, 3C,,H, Ojo. 

* J. pr. Chem. Ixii. 193. 
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Examination of the Products of Distillation of pure Stearate of Lime.* 
By Prof. Heintz. 


Bussy states that the product of this operation is stearone,—a body 
which may be regarded as anhydrous stearic acid from which a num- 
ber of equivalents of carbonic acid have been separated equal to the 
number of equivalents of base which it was capable of saturating. 
Rowney, however, has recently asserted that the solid fusible body 
formed is constituted according to the formula C,,H,,O. He calls 
it stearene. 

From the results of the previous investigations of Heintz upon the 
products of the distillation of hydrated stearic acid, we may draw the 
conclusion that Bussy’s view of the products of decomposition of 
stearate of lime is the correct one, and that it only requires correction 
in so far as the stearone formed is itself partially decomposed by the 
heat required for the decomposition. 

The examination of the products of distillation of stearate of lime 
has shown that this conclusion is perfectly correct. The author found 
in this operation that the products were partly gaseous and partly 
solid. The former consist of hydrocarbons of the formula C,H,, and 
of light carburetted hydrogen, which is produced from the former by 
separation of carbon ; the solid products consist of stearone (C,,H,,0), 
and other ketones, which are produced along with the hydrocarbons 
by the decomposition of the stearone. The decomposition may be 
expressed by the equations,— 


(a) C3, Hy; O, + CaO= (CO, + CaO) + (Cy; H,; 0). 
(2) Cy; Hz; O=C, H, O+Cs5_, Hy5-a- 

The author obtained pure stearone by repeated extraction of the 
above-mentioned products of distillation with alcohol, and recrystal- 
lising the undissolved portion from its solution in boiling ether. It 
possessed all the properties of that produced by the distillation of 
hydrated stearic acid, but its melting-point was a little higher, namely 
87°°5 C.; evidently in consequence of its greater purity. 

To determine the atomic weight of stearone, the author prepared a 
product of substitution by means of bromine, which he found to be 
constituted according to the formula C,, - “- 0. 

From the analysis of the portion of the crude stearone, which 
was soluble in alcohol, it appeared to contain the same number of 
equivalents of hydrogen and carbon, but a larger amount of oxygen, 
showing that it contained (perhaps together with stearone) other 
ketones with a smaller amount of carbon and hydrogen. 


* Wien Akad. Ber. 1855, 385. 
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Alumina.—lIndirect method of determining alumina and the oxides of iron 

when they occur together: by J. Weeren. Pogg. Ann. xciii. 456. 
On the quantitative separation of the oxides of iron from alumina: by 
J. Weeren. Pogg. Ann. xev. 347; Chem. Gaz. 1855, 315. 

—— On the separation of alumina from iron and magnesia: by R. Richéer. 
J. pr. Chem. lxiv. 378; Chem. Gaz. 1855, 315. 

Alums.—On the white colour of iron-alums, and the brown colour of their 
aqueous solutions: by H. Rose. Pogg. Ann. xciv. 459; Chem. Gaz. 
1855, 186; J. pr. Chem. Ixiv. 432; J. Pharm. [3] xxviii, 158. 

—— On the white colour of the iron-alums: by W. Haidinger. Pogg. Ann. 
xciv. 246. 

—— On interchangeable substances in alums: by 4. Kenngott. J. pr. Chem. 
Ixiv. 492. 

Aluminium.—Researches on the metals, particularly on aluminium, and on 
a new form of silicium: by H. Ste.-Claire Deville. Ann. Ch. Phys. 
xliii. 5; Chem. Soc. Qu. J. viii. 239 

—— On the preparation of aluminium: by H. Ste.-Claire Deville. J. Pharm. 
[3] xxviii. 126; Compt. rend. xl. 1298; Chem. Gaz. 1855, 316. 

— On a new and advantageous method of preparing aluminium: by 
H. Rose. Phil. Mag [4] x. 233; Pogg. Ann. xevi. 152; Ann. Ch. 
Phys. [3] xlv. 369. 

—— On some physical properties of aluminium: by C. and 4. Tissier. Compt. 
rend, xl. 1205. 

—— Notice respecting aluminium. Ann. Ch. Pharm. xciii. 365; J. pr. Chem. 
Ixiv. 511. 

—— Note on the position of aluminium in the voltaic series: by C. Wheatstone. 
Proc. Roy. Soe. vii. 369. 

—— Alloys of iron and aluminium: by F. C. Calvert. Pharm, J. Trans. 
Xv. 282. 

Amarine.—New mode of formation of amarine and lophine: by 4. Géssmann, 
Ann. Ch, Pharm. xciii. 329; Chem. Gaz. 1855, 144; Chem. Soc. Qu. J. 
viii. 161; Ann. Ch, Phys [3] xlv. 123; J. pr. Chem. Ixv. 245. 

Amides,—Researches on the amides of the fatty acids: by 7 H. Rowney. Ed. 
Phil. Trans. xxi. Part IT. 299; Chem. Gaz. 1855, 361. 

Ammonia.—On the substitution of the aldehyde-radicals in ammonia: by 
J. Natanson. Ann. Ch. Pharm. xcii. 48; Chem. Gaz. 1855, 12; 
J. pr. Chem. Ixiv. 164. ; 

— On the formation of ammonia from non-nitrogenous substances and nitric 
acid: by 4. Overbeck. Chem. Gaz. 1855, 100. 
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Ammonia.—On the quantity of ammonia in normal urine: by C. Neubauer. 
J. pr. Chem. lxiv. 177, 279. 

—— On the quantity of ammonia in the urine: by W. Heintz. J. pr. Chem. 
Ixiv. 399. 

—— On the oxidation of ammonia in the human body: by H. Bence Jones. 
Ann. Ch, Pharm. xcii. 90; J. Pharm. [3] xxvii. 117. 

—— On hydrated silicic acid and silicate of ammonia: by J. Liebig. Ann. 
Ch. Pharm. xciv. 875; Chem. Gaz. 1855, 370. 

—— On the behaviour of various bases with solutions of ammoniacal salts, 
particularly with chloride of ammonium: by H. Rose. J. pr. Chem. 
Ixy. 317; J. Pharm. [3] xxviii. 393. 

—— On the extraction of ammonia from the liquor of the gas-works: by 
J. Roth. J. Pharm. [3] xxvii. 102; J. pr. Chem. lxiv. 503. 

—— On the form and composition of borate of potash and ammonia: by 
C. Rammelsberg. Pogg. Ann. xcv. 199; J. pr. Chem. Ixv. 375. 

—— On the form and composition of tartrate of ammonia: by C. Rammelsberg. 
Pogg. Ann. xevi. 23. 

Ammonium.—On the crystalline forms of the platinum-salts of the compound 
ammonium-molecules of ethyl: by C. Weltzien. Ann. Ch. Pharm. 
xciii. 272. 

Am yl.—On amylic alcohol: by Z. Pasteur. Compt. rend. xli. 296 ; Chem. Soc. 
Qu. J. viii. 277; Ann. Ch. Pharm. xevi. 255. 

—— On bimucate of amyl: by 8S. W. Johnson. J. pr. Chem. Ixiv. 157; Chem. 
Gaz. 1855, 188. 

—— Preliminary notice on the compounds of amyl with antimony. J. pr. 
Chem. lIxiv. 505. 

—— Researches on the stibamyls and some of their compounds, with a 
comparative view of the more important properties of the organic 
metal-radicals: by F. Berlé. J. pr. Chem. lxv. 285, 

Amylaceous Foods.—Microchemical researches on the digestion of starch 
and amylaceous foods: by P. B. Ayres. Proc. Roy. Soc. vii. 225. 

Amylaceous Substances.—Researches on the digestion of amylaceous 
substances: by M. Blondlot. Ann. Ch. Phys. [3] xl. 223; J. Pharm. 
[3] xxvii. 288. 

Amyloid Corpuscles—On a microchemical reaction of cholesterin and 
the amyloid corpuscles: by J. Moleschott. Compt. rend. xl. 361. 

Analysis.—On analysis by oxidation and reduction: by Dr. Mohr. Ann. 

Ch. Pharm. xciii. 51; J. pr. Chem. Ixiv. 225. 
On the use of chloride of silver in qualitative analysis with the blowpipe : 
by H. Gericke. Chem. Gaz. 1855, 188. 
—— Methods of analytical separation and quantitative estimation. Pharm. 
J. Trans. xv. 121. 
—— Contributions to quantitative chemical analysis :—determination of water; 
of metallic oxides by carbonic acid; of iron; of arsenic; of mercury, 
by chloride of silver: by H. Voki. Ann. Ch. Pharm. xciv. 216. 

On the influence of free oxygen in analysis by oxidation and reduction : 
by F. Kessler. Pogg. Ann. xevi. 332. 

Continuation of the contributions to quantitative chemical analysis: by 
H. Vohl. Ann. Ch. Pharm, xevi. 237. 


On the behaviour of hyposulphite of soda with certain heavy metallic oxides, 
and its use in analytical chemistry. 
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Analysis, Organic.—Combustion of organic bodies by means of chromate 
of lead and bichromate of potash: by Dr. Mayer. Ann.Ch. Pharm. 
xcv. 204. 

— On the estimation of oxygen in organic analysis: by M. Bawmhauer. Ann. 
Ch. Phys. [3] xlv. 327. 

Analysis, Volumetric—On a method of volumetric analysis of very 
general application: by R. Bunsen, Ann. Ch. Pharm. lxxxvi. 265; 
Chem. Soc. Qu. J. viii. 219. 

—— Volumetric analysis of carbonic acid with litmus: by R. Kersting. Ann. 
Ch. Pharm, xciv. 112. 

—— Volumetric determination of copper: by C. Mohr. Ann, Ch. Pharm. 

xcii. 97. 

Volumetric determination of hydrocyanic acid and the alkaline cyanides : 
by C. Mohr. Ann. Ch. Pharm. xciv. 198; Chem. Gaz. 1855, 248. 
Volumetric determination of iodides in presence of chlorides and bromides: 

by 4. and F. Dumé. Ann. Ch. Pharm. xciv. 365. 

Volumetric determination of iron and of antimony: by 4. Streng. Pogg. 
Ann. xciv. 493, 499; Chem, Gaz. 1855, 191, 214; J. pr. Chem. 
Ixv. 184. 

—— Volumetric estimation of free sulphuric acid by means of a new acidimetric 
liquid, and application of the latter to acidimetric determinations in 
general: by Ludwig Kieffer. Ann. Ch. Pharm. xciii. 386; Chem. Gaz. 
1855, 174. 

—— On the use of bichromate of potash in volumetric analysis: by W. Cassel- 
mann. Ann. Ch. Pharm. xevi. 129. 

Anesthetics—On the anesthetic principle of the Lycoperdon proteus and 
certain other fungi: by 7. J. Herapath. Phil. Mag. [4] x. 67; Chem. 
Gaz. 1855, 269. 

Aniline.—On nitraniline and paranitraniline: by 4. 2. Arppe. Ann. Ch. 
Pharm. xciii. 357; Chem. Soc. Qu. J. viii. 175; Chem. Gaz. 1855, 
235 ; Ann. Ch. Phys. [3] xliv. 356; J. pr. Chem. Ixv. 238. 

Contributions to the history of aniline, azobenzole, and benzidine: by 
A. W. Hofmann. Proc. Roy. Soc. vii. 444; Chem. Gaz. 1855, 318. 

—— On the action of aniline upon isatine, bromisatine, and chlorisatine: by 
A. Engelhardt. J. pr. Chem. lxv. 260; Chem. Gaz. 1855, 269. 

— On the action of bromaniline and chloraniline upon isatine: by 
A. Engelhardt. Bull, de St.-Pétersh. xiii. 279; Chem. Gaz. 1855, 
315; J. pr. Chem. Ixv. 265. 

—— On the anilides of pyrotartaric acid: by FE. Arppe. Chem. Soc. Qu. J. 
viii, 172. 

—— On the anilides of tartaric acid: by 4. 2. Arppe. Ann. Ch. Pharm. xciii. 
352; Chem. Gaz. 1855, 146; Ann. Ch. Phys. [3] xliv. 243; Chem. 
Soc. Qu. J. viii. 179; J. pr. Chem. Ixv. 241. 

—— Action of sulphide of ammonium on paranitraniline: by 2. Arppe. Ann. 
Ch. Pharm. xcvi. 106. 

—— On the anilides of malic acid: by 2 Arppe. Ann. Ch. Pharm. xevi. 106. 

Animal Charcoal.— Purification of animal charcoal: by M. Pelouze. 
J. Pharm. [3] xxvi. 443. 

—— On the constitution of the phosphate of lime in animal charcoal, bone-ash, 
&c., with remarks: by J. D. Smith. Chem. Gaz. 1855, 201. 
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Animal Substances.—On the products of the destructive distillation of 
animal substances, Part III.: by 7. Anderson. Phil. Mag. [4] 145, 
214; Ann. Ch. Phys. [3] xliv. 501; J. Pharm. [3] xxviii. 159; 
J. pr. Chem. Ixiv. 449; Ixv. 280; Ann. Ch. Pharm. xciv. 358. 

Antimony. — Contributions to the history of antimony: by J. Lefort. 
J. Pharm. [3] xxviii. 93. 

— Volumetric determination of antimony: by 4. Streng. Pogg. Ann. 
xciv. 499; Chem. Gaz. 1855, 214; J. pr. Chem. Ixv. 185. 

—— On an apparent perturbation in the law of definite proportions observed 
in the compounds of zinc and antimony: by J. P. Cooke. Sill. Am. J. 
[2] xx. 222. 

— On a peculiar phenomenon in the electro-deposition of antimony: by 
G. Gore. Phil. Mag. [4] ix. 73; J. Pharm. [8] xxvii. 283; Pogg. 
Ann. xev. 173. 

— Explosive antimony. J. pr. Chem. lIxiv. 439. 

— Purification of antimony: by J. Lefort. Pharm. J. Trans xv. 227. 

—— Preservation of tartar-emetic solution. Ann. Ch. Pharm. xevi. 128. 

Preliminary notice on the compounds of amyl with antimony. J. pr. 
Chem. lxiv. 505. 

—— Researches on the stibamyls: by F. Berlé. J. pr. Chem. Ixvi. 285; 

Ann. Ch. Phys. [3] xlv. 372. 
—— On stibethylium and its compounds: by &. Léwig. J. pr. Chem. Ixiv. 
415; Chem. Gaz. 1855, 266; Ann. Ch. Phys. [3] xliv. 373; Chem. 
Soe. Qu. J. viii. 260. 
On the compounds of stibethyl: by W. Merck. J. pr. Chem. Ixvi. 52. 
Arabin.—On arabin: by C. Neubauer. J. pr. Chem. lxii. 193; Chem. Gaz. 
1855, 412. 

Arachis.—Additional note on Arachis hypogaea: by G. Bentham. Sill. Am, J. 
[2] xx. 202. 

Archil.—On a method of testing commercial archil for its purity and its value 
in dyeing: by F. Leeshing. Chem. Gaz. 1855, 219; Pharm J. Trans. 
xv. 40. 

Arctostaphylos.—On ursone, a new substance from the leaves of Arctosta- 
phylos uva ursi: by H. Trommsdorff. Chem. Gaz. 1855, 134. 

Areometer.—On the advantages of Twaddle’s areometer over those of Beaumé 
and Beck: by Dr. Bolley. Chem. Gaz. 1855, 19. 

Aroma.—On the nature of the aroma of plants: by MM. Viale and Latini. 
J. Pharm. [3] xxviii. 41. 

Arsenic.—Process for detecting arsenic in mineral waters: by O. Henry. 
J. Pharm. [3] xxviii. 33. 

—— Remarks on the detection of arsenic in cases of poisoning. Pharm. J. 
Trans, xv. 38. 

—— Quantitative determination of arsenic: by H Voki. Ann Ch. Pharm. 
xciv. 219; Chem. Gaz. 1855, 297. 

— Action of the air upon alkaline arsenites: by R. Fresenius. Ann. Ch. 
Pharm. xciii. 384; Chem. Gaz. 1855, 148; J. pr. Chem. Ixv. 115; 
also by C. Mohr. Ann. Ch. Pharm, xciv. 222; Chem. Gaz. 1855, 272; 
J. pr. Chem. Ixv. 505. 

—— Experiments on some of the compounds of tin with arsenic: by Z. Haeffely. 
Phil, Mag. [4] x. 290. 
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Arsenic.—Easy method of removing arsenic from sulphuric acid: by 4. Buchner. 
Ann. Ch. Pharm. xciv. 241; Chem. Gaz. 1855, 230; Chem. Soe. 
Qu. J. viii. 258; Pharm. J. Trans, xv. 39; J. pr. Chem. Ixv. 506. 

—— Easy method of removing arsenic from sulphuric acid: by J. Léwe. 
Ann. Ch, Pharm. xevi. 126. 

Artichoke.—On a green colouring matter extracted from the artichoke: by 
M. Verdeil. Compt. rend. xli. 588. 

Ashes.—Analysis of the ashes of certain plants, and of the soil on which they 
grow: by Ed. Harms. Ann. Ch. Pharm. xciv. 247; J. pr. Chem. 
Ixv. 510. 

—— Analysis of the ash of cod-fish scales: by W. Wicke. Ann. Ch. Pharm, 
xev. 375. 

-— Analysis of beer-ash: by W. Martivs. Ann. Ch. Pharm. xciii. 368. 

—— Analysis of the volcanic ashes thrown out from the Guntur, in Java, 
Nov. 25, 1843: by #. Schweizer. J. pr. Chem. Ixv. 194. 

—— Chemical examination of various plant ashes, soils, and waters: by H. 8. 
Johnson; and their relations to certain conditions of vegetation in 
Bavaria: by O. Lendtner. Ann. Ch. Pharm. xcv. 220. 

Asparagin.—On the occurrence of asparagin in the root of the rose acacia 
(Robinia pseudacacia): by H. Hlasiwetz. Wien. Akad. Ber. xiii. 526; 
Chem. Gaz. 1855, 310. 

Atropine.—Easy method of preparing atropine: by W. 7. Luton. Pharm. 
J. Trans. xiv. 299. 

Azobenzole.—See Benzole. 

Contributions to the history of aniline, azobenzole, and benzidine: by 

A. W. Hofmann. Proc. Roy. Soc. vii. 444; Chem. Gaz. 1855, 318. 
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Barium.—A few notes on barium: by 4. Matthiessen. Chem. Soc. Qu. J. 
viii. 294. 
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them: by MM. Delondre and Bouchardat. Pharm. J. Trans. xiv. 
513, 570. 

—— On copalche bark: by J. 2. Howard. Pharm. J. Trans. xiv. 319. 
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bark: by J. #. Howard. Pharm. J. Trans. xiv. 318. 

—- On a yellow bark from Abeocouta, in West Africa: by J. Stenhouse. Ann. 
Ch. Pharm. xev. 108; Pharm. J. Trans. xiv. 455. 

Barley.—Experiments on the inorganic materials required for the fructifica- 
tion of winter wheat, summer barley, and summer rape: by the Prince 
of Salm-Horstmar. J. pr. Chem. lxiv. 1. 

Baryta.—Decomposition of sulphate of baryta by alkaline carbonates: by 
H. Rose. Pogg. Ann. xev. 96; Chem. Gaz. 1855, 186; J. pr. Chem. 
Ixiv. 381. 

Bases.—On the behaviour of various bases with solutions of ammoniacal 

salts, particularly with chloride of ammonium: by H. Rose. J. pr. 

Chem. Ixv. 317; Chem. Gaz. 1855, 389. 
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Researches on some new phosphorus bases: by A. Cahours and A. W. 
Hofmann. Compt. rend. xli. 831. 
Bases, Volatile.—On the volatile bases produced by destructive distillation 
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Bean.—Properties of the ordeal bean (or chop-nut) of Old Calabar: by 
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Ibid. 526. 
Beer.—Analysis of beer-ash: by W. Martius. Ann. Ch. Pharm. xciii, 368; 
J. pr. Chem, Ixv. 117. 
Benzidine.—Contributions to the history of aniline, azobenzole, and benzidine: 
by 4. W. Hofmann. Proc. Roy. Soc. vii. 444; Chem. Gaz. 1855, 
318, 
Benzole.—On the benzole series. Determination of boiling points: by 4. H. 
Church. Phil. Mag. [4] ix. 256; J. pr. Chem. lxv. 383. 
—— On the benzole series. Part I]. Note on some derivatives of xylole: by 
A. H. Church. Phil. Mag, [4] ix. 453. 
On the products of the decomposition of nitrobenzole and nitrotoluole by 
sulphite of ammonia: by LZ. Hilkenkamp. Ann, Ch. Pharm. xev. 86. 
Benzole.—On azobenzole and benzidine: by 4. Noble. Chem. Soc. Qu, J. 
viii. 292. 
Bismuth.—Researches on bismuth. Sixth memoir: On selenide and seleno- 
chloride of bismuth: by R. Schneider. Pogg. Ann. xciv. 628; J. pr. 
Chem. lxv. 353. Further: Pogg. Ann. xevi. 130, 
—— On certain physical properties of crystallised or compressed bismuth: by 
M. Matteucci. Compt. rend, xl. 541, 913; Ann, Ch. Phys. [3] xliii. 
467. 
—— On a peculiar behaviour of fused bismuth: by R. Schneider. Wien. 
Akad. Ber. 1855, 495: Chem. Gaz. 1855, 486; Pogg. Ann. xcevi. 494. 
—— Double salts formed by chloride of bismuth with the organic alkaloids: 
by C. G. Williams. Chem. Gaz. 1855, 450. 
Bladder-nut.—Analysis of the gas contained in the fruit of the bladder-nut : 
by M. Buudrimont. Compt. rend. xli. 178. 
Bleaching.—Improvements in the process of bleaching vegetable fibrous 
substances (Tribelhorn and Bolley’s patent). Chem. Gaz. 1855, 78. 
Blood.—Comparative analyses of the blood of the vena porta and of the 
hepatic veins, &c., in relation to the formation of sugar in the liver: 
by M. Lehmann. Compt. rend. xl. 585. 
—— Chemical method of detecting blood-spots: by H. Zollikofer. Ann. Ch. 
Pharm. xciii. 247; Chem. Gaz. 1855, 149; Pharm. J. Trans. xiv. 517; 
J. Pharm. [3] xxviii. 209. 
—— On the normul existence of sugar in the blood of man and other animals : 
by L. Figuier. J. Pharm. [3] xxvii. 343, 426; xxviii. 5. 
—— On the presence of manganese in the blood: by 2. Soubeiran. J. Pharm. 
[3] xxvi. 401—Also by M. Bonnewyn. Ibid. xxvii. 284. 
—— Detection of sugar in the blood of the vena porta: by M. Lehmann. Compt. 
rend. xli. 661. Remarks: by M. Bernard. Ibid. 665. 
Blowpipe.—On the use of chloride of silver in qualitative analysis with the 
blowpipe: by H. Gericke. Chem. Gaz. 1855, 188. 
—— Steam blowpipes: by R. J. Nunn. J. Fr. Inst, [3] xxx. 124. 
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Boilers.—On boiler explosions: by M. Andraud. Compt. rend. xl. 1062. 

—— On the incrustation of steam-boilers: by I. Cousté. - J. Fr. Inst. [3] 
Xxix. 264. 

Boiling Point.—See Heat. 

Bone-ash.-—On the constitution of the phosphate of lime in animal charcoal, 
bone-ash, &.: with remarks by J. D. Smith. Chem. Gaz. 1855, 201. 

Bones.—Chemical researches on the bones: by E#. Frémy. Ann. Ch. Phys. [3] 
xliii. 47; J. Pharm, [3] xxvii. 5. 

Borates.—On the form and composition of borate of potash and ammonia: 
by C. Rammelsberg. Pogg. Ann. xev. 199; J. pr. Chem. lxv. 375. 

Brass.—Method of analysing bronze and brass: by H. Ste.-Claire Deville. 
Ann. Ch. Phys. [8] xliii. 477; Chem. Gaz. 1855, 295. 

——— On the coating of copper and brass with platinum by the electrotype: by 
M. Jewreinof. Chem. Gaz. 1855, 458. 

Bread.—Chemical examination of bakers’ bread: by C. M. Wetherill. J. Fr. 
Inst. [3] xxix. 386; Pharm. J. Trans, xv. 236. 

Brine.—On the brine of salted meat, fish, &c., and its poisonous properties: 
by UM. Reynal, Compt. rend, xli. 29. 

Brine-springs.—See Water. 

Bromine.—New observations on the action of bromide and chloride of lime 
on organic substances: by M. Chautart. J. Pharm. [3] xxvii. 179. 

—— On the estimation of bromine in combination with chlorine: by Dr. Mohr. 
Ann. Ch. Pharm. xciii. 76; J. pr. Chem. lxiv. 232, Chem. Gaz. 
1855, 135. 

—— On the volatile bromine-compound obtained in the t chnical preparation 
of bromine: by M. Hermann. Ann. Ch. Pharm. xev. 211; Chem. 
Soc. Qu. J. viii. 286. 

Use of hypermanganate of potash for the detection of iodine and bromine 
in mineral waters: by O. Henry. J. Pharm. [3] xxvii. 423. 

—— Preparation of bromide of ammonium for photographic purposes: by 

M. Engelhardt. J. Pharm, [3] xxviii. 389. 
Buck-wheat.—Researches on the composition of the straw of buck-wheat and 
colza: by J. Pierre. Compt. rend. xli. 566. 

Bugs.—Note on the destruction of bugs: by M. Théxard. Compt. rend. 
xli. 374.—Also by M. Despretz. Ibid. 378. 

Butyl.—On butylic alcohol: by 4. Wurtz. Ann. Ch, Pharm. xciii. 107; 
Chem. Soc. Qu. J. viii. 264. 

—— On butylic mercaptan and butylic urethane: by 7. Humann. Ann. Ch. 
Phys. [8] xliv. 337; Ann. Ch. Pharm. xev. 256, 276; Chem. Soe, 
Qu. J. viii. 274. 
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Cadmium.—On some sults of cadmium: by C. v. Hauer. Wien. Akad. Ber. 
xv. 23; Chem. Gaz 1855, 23; Chem. Soc. Qu. J. viii. 250; J. pr. 
Chem. Ixiv. 477. 

—— On some new compounds of chloride of cadmium: by C.v. Hauer. Wien. 
Akad. Ber. xvi. 409; Chem. Gaz. 1855, 411. 

—— Double salts formed by chloride of cadmium with organic alkaloids: by 
C. G. Williams. Chem. Gaz. 1855, 450. 
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Cadmium.—On the oxalate and suboxide of cadmium: by M. Vogel, Jun. 
J. Pharm. [3] xxviii. 356. 
Caffeine.—Reaction for caffeine: by W. Delffs. Chem. Gaz, 1855, 76. 
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XXvill. 46, 
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—— Preparation of pure carbonate of potash: by M. Bloch. Compt. rend. 
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Carburetted Hydrogen.—Explosion of carburetted hydrogen in an iron 
mine: by WW. Castel. Ann. Min, [5] vi. 94. 
Cardamoms.—On some rare species of cardamom: by D. Hanbury. J. 
Pharm. [3] xxvii. 359, 448. 
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gelatin: by M. Humbert. J. Pharm. [3] xxvii. 272. 
C atalysis.—On the metallic and some other oxides in relation to catalytic 
phenomena: by J. #. Ashby. Proc. Roy. Soc. vii. 322; Chem. Gaz. 
1855, 195; Phil. Mag. [4] x 52. 
On the bodies whose decomposition is effected under the influence of the 
so called catalytic force: by M. Thénard. Compt. rend. xli. 341. 
Catechu.—On prepared catechu: by J. J. Pohl, J. pr. Chem. lxiv. 48; Chem. 
Gaz. 1855, 66. 
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Caustic.—On the preparation of Landolfi’s caustic. J. Pharm. [3] xxvii. 
195. 

Cellulose.—On the preparation of the solution of iodised chloride of zine as 
a reagent for cellulose in microscopical investigations : by L. Radlkofer. 
Ann, Ch, Pharm. xciv. 332. 

Cement.—On the laws of the passage of gases through the pores of cement, 
and on the use of that substance for gas-pipes: by M. Viard. Ann. 
Ch. Phys. [3] xliii. 314, 482. 

—— Formation of a very solid cement by the action of a chloride on oxide of 
zine: by M. Sore’. Compt. rend. xli. 784. 

Centaurea.—On the active principle of Certaurea culcitrapa: by L. Colignon. 
Arch. Pharm. [2] Ixxx. 86; Chem. Gaz. 1855, 117. 

Cerium.—On the therapeutic action of the salts of cerium: by J. Y. Simpson. 
Pharm. J. Trans. xiv. 376, 

Charcoal.—On charcoal as adisinfectant : by J. Stenhouse. Pharm. J. Trans. 
xiv. 328. 

—— Charcoal as a medium of inhalation: by 8. Darjy. Pharm. J. Trans. xv. 
16. 

-—— Charcoal as a deoxidiser. Pharm J. Trans. xv. 186. 

On platinised charcoal: by J. Stenhouse. Chem. Soc. Qu. J. viii 105; 

Ann. Ch. Pharm. xevi. 36. 

—— Method of making charcoal for gunpowder. J. Fr. Inst. [8] xxx. 273. 

——— On some new properties of recently calcined wood-charcoal : by M. Moride. 
Compt. rend. xli. 605. 

Chelerithrine.—Identity of sanguinarine and chelerithrine: by J. Schiel 
Sill. Am. J. [2] xx. 220. 
Chemical process.—Thoughts on solution and on the chemical process: by 
T. S. Hunt. Chem. Gaz. 1855, 92; Sill. Am. J. [2] xix. 100. 
Chlorides.—On the colour of chloride of copper in different states of hydration : 
by J. H. Gladstone. Chem. Soc. Qu. J. vii. 211. 

—— Easy method of preparing chloride of ethylene: by H. Limpricht. Ann. 
Ch. Pharm. xciv. 245. 

—— On a peculiar efflorescence of the chloride of potassium : by 2. Warington. 

Chem. Soc. Qu. J. viii. 30. 

—— On the employment of chloride of silver in qualitative analysis with the 
blowpipe: by H. Gericke. Chem. Gaz. 1855, 188. 

—— Note on the double salts formed by the chlorides of cadmium, bismuth, 
and uranium, with the organic alkaloids: by C. G. Williams, Chem. 
Gaz. 1855, 450. 

Chlorimetry.—On chlorimetry, and on the spontaneous conversion of hypo- 
chlorites into chlorites: by MM. Fordos and Gelis. J. Pharm. [3] 
Xxviii. 370. 

Chlorine.—On the absorption of chlorine in water: by H. 2. Roscoe. Chem. 
Soc. Qu. J. viii. 14; Ann. Ch, Pharm. xev. 357. 

—— On the absorption-coefficient of chlorine: by F. Schénfeld. Ann. Ch. 
Pharm. xev. 1. 

—— On the action of light on chlorine-water: by W. C. Wittwer. Pogg. Ann. 
xciv. 597. 

—— Use of native sulphate of magnesia instead of sulphuric acid in the manu- 
facture of chlorine and hydrochloric acid: by R. de Luna. Ann. Ch. 
Pharm, xcvi., 104; Chem. Gaz. 1855, 400. 
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Chlorine.—On the chlorinated compounds derived from the sulphides of 
methyl and ethyl: by 4. Riche. Ann. Ch. Phys. [3] xliii. 283. 

—— On chlorimetry: by C. Nélimer. Ann. Ch. Pharm. xcv. 113; J. Pharm. 
[3] xxviii. 239; Chem. Gaz. 1855, 332. 

—— Chlorine and oxalic acid. Ann. Ch. Pharm. xcv. 120; Chem. Gaz. 1855, 
342. 

—— On the compounds of chlorine with iodine: by J. Trapp. Chem. Gaz. 
1855, 52. 

—— New observations on the action of bromide and chloride of lime on organic 
substances: by M. Chautart. J. Pharm. [3] xxvii. 179. 

——— Action of terchloride of phosphorus on a series of monohydrated acids: 
by 4. Béchamp. Compt. rend. xl. 944. 

—— On a new mode of forming the sulphochloride of phosphorus. Ann. Ch. 
Pharm. xciii. 274; Ann. Ch. Phys. [3] xliv. 56. 

—— On the use of hypochlorite of magnesia and hydrate of magnesia as an 
antidote to poisoning by phosphorus: by LZ. Hofmann. Arch. 
Pharm. exxxiii. 146 ; Chem. Gaz. 1855, 384, 

Chloroform.—On some new derivatives of chloroform: by 4. W. Williamson. 
Ann. Ch. Phys. [3] xliv. 54. 

Chlorophyll.—On the dispersed red light in solution of chlorophyll: by the 
Prince of Salm-Horstmar. Pogg. Ann. xciv. 467; Phil. Mag. [4] x. 
310. 

Cholera.—Notices respecting the cholera: by vox Bibra. Ann. Ch. Pharm. 
xciv. 206. 

Cholesterin.—On a microchemical reaction of cholesterin and the amyloid 
corpuscles: by J. Moleschott. Compt. rend. xl. 361 ; Chem. Gaz. 1855, 
112; J. pr. Chem. lxiv. 405, 

Chromium.—Facts relating to the history of chromic acid: by M. Margueritte. 

J. Pharm. [3] xxvii. 21; J. pr. Chem. lxiv. 502. 
Combustion of organic bodies by means of chromate of lead and bichro- 
mate of potash: by Dr. Mayer. Ann. Ch. Pharm. xev. 204. 

—— On the behaviour of the weaker acids with chromate of potash: by 
E. Schweizer. J. pr. Chem. Ixv. 173. 

—— On the manufacture of chromate and bichromate of potash, chromate and 
bichromate of soda, chromate of lime, chromate and dichromate of 
lead, chromate of zinc, &. Pharm. J. Trans. xv. 32, 66. 

—— On the analysis of chrome-ores: by P. Hart. Chem. Gaz. 1855, 458. 

—— On the use of bichromate of potash in volumetric analysis: by W. Cassel- 
mann. Ann. Ch. Pharm. xevi. 129. 

Chrysene.—On some of the basic constituents of coal-naphtha, and on 
chrysene: by C. G. Williams. Chem. Gaz. 1855, 401. 

Chrysomela.—Chemical examination of the Chrysomela anea: by J. B. Enz. 
Chem. Gaz. 1855, 346. 

Cinchona.—The cinchona barks, and the more important questions relating 
to them: by MM. Delondre and Bouchardat. Pharm. J. Trans. xiv. 
513, 570. 

Cinchonine.—On the volatile bases produced by destructive distillation of 
cinchonine: by C. G. Williams. Chem. Gaz. 1855, 301, 325; Phil. 
Trans, xxi. 2, 309. 

Citrates.—On the preparation of soluble citrate of magnesia: by F. Rodiquet. 
Pharm. J. Trans. Xv. 184. 
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Clay-slate.—See Minerals. 
Clover.—Chemical composition of red and black clover (Zrifolium pratense 
and. Tr. hybridum) in different eat of growth: by H. Ritthausen. 
J. pr. Chem. lIxv. 8. 
—— Alteration of clover-hay by washing with rain: by H. Ritthausen. J. pr. 
Chem. Ixv. 8. 
—— Influence of manuring with ashes and gypsum on thle chemical compo- 
sition of clover: by H. Ritthausen. J. pr. Chem. Ixv. 15. 
Coal.—On the origin of coal: by M. Boutigny. Compt. rend. xl. 476; J. Pharm. 
[3] xxvii. 365. 
—— On the manufacture and application of various products obtained from 
coal (coal-gas excepted): by F. C. Calvert. J. Fr. Inst. [8] xxix. 
277, 332. 
Coal-naphtha.—See Naphtha. 
Cobalt.—Crystallised phosphate of cobalt. Ann. Ch. Pharm. xciv. 357; 
J. Pharm. [3] xxviii. 238; J. pr. Chem. Ixvi. 126. 
Separation of nickel from cobalt: by 7. H. Henry. Chem. Gaz. 1855, 287. 
—— Pleochroism of ammonio-cobaltous sulphate: by J. Miller. Pogg. Ann. 
xevi. 340. 
—— On the nitrite of cobaltic oxide and potash: by 4. Stromeyer. Ann. Ch. 
Pharm. xevi 218. 
Coccodea.—On the green matter of the Coccodea viridis. J. pr. Chem. 
Ixiv. 248. 
Cochineal—On a new variety of cochineal—cake-cochineal: by J. Stark. 
Pharm. J. Trans. xiv. 346. 
Cod.—Analysis of the ashes of cod-fish scales: by W. Wicke. Ann. Ch. 
Pharm. xev, 375. 
. Coffee.—On coffee-leaves as a substitute for tea-leaves: by Dr. van der Carput. 
Ann. Ch. Pharm. xciii. 127; J. pr. Chem. Ixiv. 248. 
Use of coffee-leaves in Sumatra. Pharm. J. Trans. xiv. 427. 
-—— Some experiments on coffee as a beverage: by 4. 7. Dalson and C. M. 
Wetherill. J.¥r. Inst. [3] xxx. 60, 111. 
On Horsley’s test for coffee: by J. W. Slater. Chem, Gaz. 1855, 476. 
Collodion.—On sensitive collodion: by 7. S. Woods. - Phil. Mag. [4] ix. 398. 
Colours.—On the use of silicate of potash for fixing colours on various sub- 
stances: by M. Baudrimont. Compt. rend. xli. 867. 
—— On the behaviour of some bodies at elevated temperatures, and particu- 
larly of several colouring matters under the glazing of pottery: by 
J. G. Gentele. Chem. Gaz. 1855, 252. 
Black stain for wood: by C. Karmarsch. Chem. Gaz. 1855, 260. 
— On the green colour of the ferrico-alkaline oxalates, and the white of the 
iron alums: by W. Haidinger. Pogg. Ann. xciv. 246. 
—— On the white colour of iron alums, and the brown of their aqueous solu- 
tion: by H. Rose. Pogg. Ann. xciv. 459. 
—— On madder colours: by #. Schwartz, Chem. Gaz. 1855, 18. 
—— Distinction between well- and ill-dyed black fubrics: by J.J. Pohl. J. pr. 
Chem. Ixiv. 51. 
—— Schweinfurt green with butyric acid. Ann. Ch Pharm. xciv. 44; Chem. 
Gaz. 1855, 272; J. pr. Chem. Ixv. 125. 
—— Note on the production and preparation of a new green colouring matter : 
by F. Verdeil. Compt. rend. xli. 588; Chem. Gaz. 1855, 457. 
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Colouring Matter.—On a green colouring matter extracted from the arti- 
choke. Compt. rend. xli. 588. 

Colza.—Researches on the composition of the straw of colza: by J. Pierre. 
Compt. rend. xli. 566. 

Contact.—On certain contact-actions: by C. F. Schénbein. J, pr. Chem. 
Ixv. 96. 

Copper.—Volumetric determination of copper: by C. Moir. Ann, Ch. Pharm. 
xcii, 97; J. pr. Chem. lxiv. 234; Ann. Ch. Phys. [8] xliii. 352; 
J. Pharm, [3] xxvii, 376, 

—— On the coating of copper and brass with platinum by the electrotype: by 
M. Jewreinoff. Chem. Gaz. 1855, 458. 

—— On a reaction of protosalts of iron in presence of copper: by J. W. Slater. 
Chem. Gaz. 1855, 414. 

—— New process for the estimation of copper: by L. #. Rivot. J, Pharm. 
[3] xxvii. 277. 

—— On the method of assaying copper introduced by Kerl into the copper- 
works of the Oberharz: by 4. Streng. Pogg. Ann. xciv. 506. 

—— Separation of copper and zinc: by M. Hautefeuille. Compt. rend. xl. 187; 
Chem. Gaz. 1855, 75. 

—— Action of glucose on salts of copper in presence of acetates: by 4. Reynoso. 
Compt. rend. xli. 278; Chem. Gaz. 1855, 385. 

—— On the colour of chloride of copper in different states of hydration: by 
J. H. Gladstone. Chem. Soc. Qu. J. vii. 211. 

—— Extraction of silver by Augustin’s method from copper matte, containing 
lead and zinc: by Prof. Plattner. Chem. Gaz. 1855, 53, 

—— A brief notice of some facts connected with the Duck Town, Tennessee, 

copper-mines: by M. Zuomey. Sill. Am. J, [2] xix. 181. 

Estimation of copper: by C. Mohr. Ann. Ch. Pharm. xevi, 215. 

—— Peacock copper ore from Coquimbo, in Chili. Ann. Ch. Pharm. xevi. 
244. 

Corpuscula amylacea—On a microchemical reaction of cholesterin and the 
Corpuscula amylacea: by J. Moleschott. J. pr. Chem. Ixiv. 405. 

Cotton.—-On the action of organic acids on cotton and flax fibres: by 
F.C. Calvert. Pharm. J. Trans. xiv. 364. 

C oumaramine.—On coumaramine, a new base derived from nitrocoumarine: 
by 4. Frapolli and L. Chiozza. Ann. Ch. Pharm. xev. 252. 

Creosote.—On the composition of creosote: by F. v. Gorup-Besanez. Ann. 
Ch. Pharm. xevi. 39. 

Crystalline Form.—On the relation between chemical composition, specific 
gravity, and crystalline form, in the spathic carbonates: by F. H. 
Schréder. Pogg. Ann. xev. 441, 562. 

—— On the isomorphism of homologous compounds: by J. Nicklés. Compt. 
rend, xl, 980; J. Pharm, [3] xxvii. 403. 

Contributions to the study of polymeric isomorphism (2d continuation) : 

by Th. Scheerer. Pogg. Ann. xev, 497; further: ibid. 615, 


—— On tetartohedry in the tesseral system: by C. F. Naumann. Pogg. Ann. 
xev. 465. 

—— Further researches into the properties of the sulphate of iodo-quinine or 
Herapathite, more especially with regard to its crystallography; with 
additional facts concerning its optical relations: by W. B. Herapath. 
Phil. Mag. [4) ix. 366. 
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Crystalline Form.—On the crystalline form of graphite and chondrodite: 
by WN. A. LE. Nordenskiold. Pogg. Ann. xevi. 110. 
—— On the trigonal trapezohedron of the hexagonal system, and its occurrence 
in quartz: by 4. Kenngott. Pogg. Ann. xciv. 591. 
—— On the crystalline form of mandelic acid, and of aldehyde-ammonia: by 
J. Heusser. Pogg. Ann. xciv. 637. 
—— On the crystalline forms of strychnine: by 4. Kenngott. Pogg. Ann. 
xev. 613. 
—— On the form of the right and left double tartrates, and of racemic acid : 
by C. Rammeilsberg. Pogg. Ann. xevi. 28. 
—— On the form and composition of tartrate of potash and tartrate of ammonia, 
and on their isomorphous mixture: by C. Rammeisberg. Pogg. Ann. 
xevi. 18, 
—— On a new kind of crystal-models in glass: by J. Schnabel. Pogg. Ann. 
xev. 626. 
—— On the crystallisation and internal structure of quartz: by M. Descloizeauz. 
Ann. Ch. Phys. [3] xlv. 129, 257. 
Crystals.—On the adjustment of crystals for measurement with the reflective 
goniometer: by W. H. M.Phil. Mag. [4} ix. 138. 
—— Measurement of the angles of crystals with the geognostic compasses: by 
G. Sandberger. Pogg. Ann. xciy. 462. 
On the development of crystals: by Frankenheim. Pogg. Ann. xcv. 347. 
On the molecular constitution of crystals: by R. 7. Forster. Phil. Mag. 
[4] x. 108, 310. 
— On the formation of crystals with nuclei: by H. Kopp. Ann. Ch. Pharm. 
xeiv. 118. 
Cubeba—Examination of the Cubeba Clusii Miquel, or black pepper of West 
Africa: by J. Stenhouse. Aun. Ch. Pharm. xev. 106; J. Pharm. [3] 
xxviii. 238; Pharm. J. Trans. xiv. 363. 
Cum yl.—On cuminiec alcohol: by C. Kraué. Ann. Ch. Pharm, xcii. 66; J. pr. 
Chem. Ixiv. 159; Ann. Ch. Phys. [3] xliii. 347; Chem. Soc. Qu. J. 
viii. 166. 
Curara.—Experiments on poisoning by curara: by 4. Reynoso, Compt. rend. 
xl, 118. 
C yanides.—On some double cyanides: by 7. Reindel. J. pr. Chem. Ixv. 450; 
Chem. Gaz. 1855, 437. 
—— On the cyanides of platinum: by 4. Schafarill. Wien. Akad. Ber. xvii. 
87; Chem. Gaz. 1855, 441. 
Cy anogen.—Spontaneous formation of hydrocyanic acid in a pharmaceutical 
preparation: by M. Plumber. J. Pharm. [3] xxvi. 437. 
Volumetric determination of hydrocyanic acid and the alkaline cyanides: 
by Carl Mohr. Ann. Ch. Pharm. xciv. 198; Chem. Gaz. 1855, 248, 
—— On Carl Mohr’s method of estimating hydrocyanic acid by copper salts, 
Ann. Ch. Pharm. xcv. 118; Chem. Gaz. 1855, 331. 
—— Action of water at a high temperature, and under strong pressure, on the 
pyrophosphates, metaphosphates, cyanides, &c.: by 4.Reynoso. Ann. 
Ch. Phys. [3] xlv. 107. 
—— On the analysis of the compound cyanides: by Cari Mohr. Ann. Ch. 
Pharm. xev. 110. 
—— On the presence of cyanogen in Kali carbon. e tartaro: by W. Wicke. 
Ann. Ch. Pharm. xciv. 43. 
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Cyanogen.—On the occurrence of cyanide of potassium in the melt obtained 
in the manufacture of cyanide of potassium: by 4. Reimann. J. pr. 
Chem. Ix. 262; Chem. Gaz. 1855, 20. 

—— On a new compound of sulphocyanogen (rhodanogen) with ethylene: by 
F. L. Sonnenschein. J. pr. Chem. lxv. 257; Chem. Gaz. 1855, 396. 

—— On the approximate estimation of prussiate of potash: by J. W. Slater. 
Chem. Gaz. 1855, 435. 

—— Manufacture of yellow and red prussiate of potash, prussian blue, cyanide 
of potassium, &e. Pharm. J. Trans, xv. 219, 278. 

Cymidine.—On the formation and some of the properties of cymidine, the 
organic base of the cymol series: by J. Barlow. Proc. Roy. Soe. 
vii. 446; Chem. Gaz, 1855, 319. 

Cystine.—Remarks on the formation of cystine: by F. Zoel, Ann. Ch. Pharm. 
xcvi. 247. 


D. 


Decomposition.—Facts relating to the double decomposition of salts. 
Action of glucose on salts of copper in presence of acetates: by 
A. Reynoso. Compt. rend, xli. 278. 

—— On some facts relating to double decomposition: by M. Tissier. Compt. 
rend. xli. 362. 

Definite Proportions.—On an apparent perturbation in the law of definite 
proportions observed in the compounds of zine and antimony: by 
J. P. Cooke. Sill. Am. J. [2] xx. 222. 

Density.—On the density, expansion by heat, and boiling points of certain 
liquids: by H. Kopp. Aun. Ch. Pharm. xciv. 257; xev. 307. 

—— On the relation between chemical composition, specific gravity, and 
crystalline form, in the spathic carbonates: by F. H. Schréder. Pogg. 
Ann. xev. 441, 562. 

—-— On the densities of certain substances (quartz, corundum, metals, &c.) 
after fusion and rapid cooling: by Ch. Deville. Compt. rend. xl. 769 ; 
J. pr. Chem. Ixv. 345. 
Detonating Gas.—On a new and safe apparatus for experimenting with the 
flame of detonating gas: by Jueichen. Pogg. Ann. xcv. 333. 
Diffusion.—On diffusion: by 4. Fick. Pogg. Ann xciv. 59; Phil. Mag. [4] 
x. 30. 

Digestion.—Microchemical researches on the digestion of starch and amy- 
laceous foods: by P. B. Ayres. Proc. Roy. Soc. vii. 225; Phil. Mag. 
[4] ix. 459. 

— Researches on the digestion of amylaceous substances: by M. Blondiot. 
Ann. Ch. Phys. [3] xl. 223; J. Pharm. [3] xxvii. 288. 

Dioscorea.—Analysis of the tubers of the Chinese potato (Dioscorea Batatas, 
Igname de Chine): by E. Frémy. Compt. rend. xl. i28; Chem. Gaz. 
1855, 70. 

Disinfection.—On the deodorising and disinfecting properties of charcoal, 
lime, sand, and gravel. Pharm. J. Trans. xv. 125. 

Distillation—On the products of the destructive distillation of animal 
substances: by 7. Anderson. Ann. Ch. Pharm. xciy. 358, 
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Doglal.—On deglal and ethal. Ann. Ch. Pharm. xevi. 236. 

Dolium.—On the saliva of Dolium galea: by Troschel. Pogg. Ann. xciii. 614; 
J. pr. Chem. lxiii, 170. 

Dyeing.—See Colour. 


E. 


Effervescence.—Effervescing powder: by J. Offo. Ann, Ch, Pharm. 
xciii. 378. 

Efflorescence.—On a peculiar efflorescence of the chloride of potassium: by 
R. Warington. Chem. Soc. Qu. J. viii. 30; J. pr. Chem. Ixv. 251. 

Eggs—On the composition of eggs in the animal series. Part III.: by 
Valenciennes and Frémy. Sill. Am. J. [2] xx. 65.; Chem. Gaz. 1855, 
409. 

—— Analysis of the egg-shell of Alligator sclerops, Schn.: by W. Wicke. Ann. 
Ch. Pharm. xev. 376. 

Elayl.—See Ethylene. 

Electricity.—On the existence of an electric ether through space: by 
J. Knox. Phil. Mag. 4) ix. 457. 

—— Researches on the electric effects produced by the contact of solids and 
liquids in motion: by F. Becquerel. Ann. Ch. Phys. [8] xliv, 401; 
Compt. rend. xl. 1344, 

—— On the action of non-conducting bodies in electric induction: by P. Riess. 
Phil. Mag. [4] ix. 401. 

—— Further observations on associated cases, in electric induction, of current 
and static effects: by MW. Faraday. Phil. Mag. [4] ix. 161. 

—— Researches on hydro-electric currents: by P. 4. Favre. Compt. rend. 
XXxix. 1212, 

—— Galvanic circuit in which sesquichloride of iron enters as a constituent : 
by H. Buf. Ann. Ch, Pharm. xcii, 117; Phil. Mag. [4] ix. 139; J. 
Pharm. [3] xxvii. 124, 

On a new single fluid galvanic battery more powerful and less expensive 
in construction and use than any of the nitric acid batteries: by 
N.J Callan. Phil. Mag. [4] ix. 260. 

—— On electric conduction: by M. Faraday. Phil. Mag. [4] x. 98. 

On the electric conductivity of air: by M. Gaugain. Compt. rend. xli. 152. 
—— Researches on the electromotive forces, and on a new method of deter- 
mining them: by J. Regnauld. Ann. Ch. Pharm. xliv. 453. 

—— On a method of estimating the electromotive forces: by J. Bosscha. 

Pogg. Ann. xciv. 172. 

—— On electrostatic induction: by M. Volpicelli. Compt. rend. x]. 246. 

—— Observations on the electric influence: by P. Riess. Pogg. Ann. xciii. 626. 

—— On the electrostatic capacity of a Leyden phial, and of a telegraph wire 
insulated in the axis of a cylindrical conducting sheath : by W. Thomson. 
Phil. Mag. [4] ix, 523. 

On a new mode of strengthening the induction current: by J. C. Poggen- 
dorff. Pogg. Ann. xev. 156. 


— On the induction apparatus and its effects: by J. C. Poggendorff. Pogg. 
Ann, xciv. 2; Phil. Mag. [4) x. 1, 119, 199. 

—— On a method of increasing certain effects of induced electricity: by 
W.R: Grove. Phil. Mag. [4] ix. 1; Ann. Ch. Phys. [3] xliii. 379. 
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Electricity.—On the currents of the Leyden battery: by J. Tyndall. Phil. 
Mag. [4] x. 227. 

— On the analytical and experimental theory of electric motors: by M. Marie- 
Davy. Compt. rend. xl. 954. 

—— On a new electroscope: by M. Melloni. Phil. Mag. [4] ix. 276; Compt. 
rend, xxxix. 1113. 

—— Contribution to the theory of Gaugain’s tangent galvanometer: by Victor 
Pierre. Pogg. Ann. xciv. 165. 

—— On the electric phenomena attributed to two equal and opposite currents : 
by M. Gaugain. Compt. rend, xi. 358. 

—— On the law of electrochemical equivalents: by M. Soret. Compt. rend. 
xli, 220; Phil. Mag. [4] x. 210. 

—— On the process of electrochemical decomposition, and on the electrolysis 
of sesquichloride of iron: by H. Buff. Ann. Ch. Pharm. xciv. 1. 

—— On the decomposition of the fluorides by electrolysis: by 2. Frémy. 
Compt. rend. xl. 966 ; Chem. Gaz. 1855, 207. 

—— On the preparation of the metals of the alkalies and earths by electrolysis: 
by A. Matthiessen. Chem. Soc. Qu. J. viii. 27; Ann. Ch. Pharm. 
xeiii, 277; Ann. Ch. Phys. [3] xliv. 60 ; J. Pharm. [8] xxvii. 475; 
Chem. Gaz, 1855, 232; J. pr. Chem. Ixiv. 508. 

—— Lithium and strontium obtained in the metallic state by electrolysis: by 
R Bunsen. Compt. rend. xli. 717. 

—— On a peculiar phenomenon in the electro-deposition of antimony: by 
G. Gore. Phil. Mag. [4] ix. 73; J. Pharm. [3] xxvii. 283; Pogg. 
Ann. xev. 173. 
—— New application of electro-chemistry: extraction of metallic particles 
from the organism: by MM. Vergnes and Poey. Compt. rend. xl. 235. 
On anew process for electro-gilding : by M. Briant. Chem. Gaz. 1855, 153. 
—— Observations on voltaic polarisation, decomposing power, and resistance 
to transference: by W. Beetz. Pogg. Ann. xciv, 194. 

—— Galvanic water-decomposing apparatus for the use of chemists: by 
H. Buff. Ann. Ch. Pharm. xciii. 256. 

—— Practical rules in electro-deposition: by G. Gore. Pharm. J. Trans. xiv. 
464, 507; xv. 21, 59, 105, 154. 

—— On the theory of Nobili’s rings: by Riemann. Pogg. Ann. xcv. 130. 

On the reducing action of hydrogen gas evolved by electrolysis: by 
G. Osann. Pogg. Ann. xev. 311, 315. 

— On the position of aluminium in the voltaic series: by C. Wheatstone. 
Proc. Roy. Soc. vii. 369, 

Experiments on the decomposition of water by the galvanic current, with 
a view to obtain a brilliant and constant light: by NW. J. Callan. 
J. Fr. Inst. [3] xxviii. 336. 

—— On the electric light: by M. Masson. Compt. rend. xl. 913. 

—— On certain physical properties of the light of the electric spark within 
certain gases, as seen through a prism: by D. diter. Sill. Am. J. [2] 
xix. 213. 

Experiments on the luminous atmosphere which surrounds the induction- 
spark of Rubmkorff’s apparatus: by Zh. du Moncel. Compt. rend. 
xl. 313; Phil. Mag, [4] ix. 546. 


—— On the stratification of the electric light: by J. M. Gaugain. Pogg. Ann. 
xev. 489; Compt. rend, xl. 1036. 
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Electricity—On the heat produced by electricity in its passage through 
metallic wires: by M. Viard. Ann. Ch. Phys. (3) xliii. 304. 

—— On the heating action of the induction-spark: by J. C. Poggendorff. Pogg. 
Ann. xciv. 632, 

—— On thermo-electric joints formed with the metals antimony, bismuth, and 
palladium: by R. Adie. Chem. Soc. Qu. J. viii. 36. 

—— On the thermo-electrical currents generated in elements where bismuth is 
used to form the joint: by R. Adie. Chem. Soc. Qu. J. viii. 33. 

—— On the chemical effects of electricity, heat, and light: by C. F. Schénbein. 
J. pr. Chem. Ixy. 129. 

—— On a method of exhibiting delicate galvanometric experiments to a large 
audience: by #. du Bois-Raymond. Pogg. Aun. xcv. 607. 

—— Theory and description of a machine working by electric currents: by 
M. Hermite. Compt. rend. xxxix. 1200. 

—— Description of a new thermo-electric pile: by M@. Marren. Compt. rend. 
xli. 724. 

—— Engraving by electricity: by M. Devincenzi. Compt. rend. xli. 782. 

—— On the passage of electric currents through rarefied air: by P. Riess. 
Ann. Ch. Pharm, xevi. 177. 

—— On a new form of gas battery: by W. Symons. Pharm. J. Trans. xv. 208, 

—— On the electric effects produced at the contact of soils and fresh waters: 
by M. Becquerel. Compt. rend. xli. 732. 

—— On the coating of copper and brass with platinum in the electrotype: by 
M. Jewreinoff. Chem. Gaz. 1855, 458. 

—— On the hydro-electric currents generated by couples formed of single 
metals: by R. Adie. Chem. Soc. Qu. J. viii. 295. 

Enamel.— Analysis of an enamel for cast-iron: by 4. Faisz#. Chem. Gaz. 
1855, 317. 

Endosmose.—Researches on endosmose: by WM. Lhermite. Compt. rend. 
xxxix, 1177; Phil. Mag. [4] ix. 544. 

Equivalents,—On the law of electrochemical equivalents: by I. J. Soret. 
Phil. Mag. [4] x. 210. 

Ethal.—On ethal: by W. Heintz. Pogg. Ann. xciii. 519; J. Pharm. [3] 
XXvii. 237; Chem. Gaz. 1855, 31. 

—— On deeglal and ethal. Ann. Ch. Pharm. xcvi. 236. 

Ether.—On the existence of an electric ether through space: by J. Kuoz. 
Phil. Mag. [4] ix. 457. 

—— Action of sulphuric acid upon alcohol. Formation of ether: by C.Blondeau. 
J. Pharm. [3] xxviii. 5, 99. 

—— On the gelatinisation of ether: by M. Grimault. Pharm. J. Trans. xv. 184. 

Ether, Perchloric.—On the comburent properties of perchloric ether: by 
F, Malaguti. Compt. rend. xli. 625, 

Ethers,—On phosphoric ethers: by P. de Clermont. Ann. Ch. Phys. [3] 
xliv, 337. 

—— Researches on the constitution of ethers: by M. Béchamp. Compt. rend. 
xli. 23; J. Pharm. [8] xxviii. 123; Chem. Gaz, 1855, 289; J. pr. 
Chem, lxvi. 79. 

Ethyl.—On a new phosphite of ethyl: by 4. W. Williamson. Ann. Ch. Phys. 
[3] xliv. 52. 

—— On some compounds of hydrargethyl: by 4. Strecker. Ann. Ch. Pharm. 
xeii. 75; Ann. Ch. Phys, [3] sliii. 343. 


332 TITLES OF CHEMICAL PAPERS 


Ethy].—On the chlorinated compounds derived from the sulphides of methyl 
and ethyl: by 4. Riche. Ann. Ch. Phys. (3) xliii. 283. 

—— On the crystalline forms of the platinum-salts of the compound am- 
monium-molecules of ethyl: by C. Weltzien. Ann. Ch. Pharm. 
Xciii. 272, 

—— Preliminary notice on the compounds of phosphorus with ethyl: by 

F. Berlé. J. pr. Chem, Ixvi. 73. 

On the compounds of stibethyl: by W. Merck. J. pr. Chem. Ixvi. 52. 

—— On stibethylium and its compounds: by R. Léwig. J. pr. Chem. Ixiv. 
415; Chem. Gaz. 1855, 266; Ann. Ch. Phys. [3] xliv. 373; Chem. 
Soe. Qu. J. viii. 260. 

—— On zinc-ethyl: by Z. Frankland. Phil. Trans. 1855, ii. 259; Proc. Roy. 
Soc. vii. 303; Ann. Ch. Pharm. xcv. 28; J. pr. Chem. Ixv. 22; Ann. 
Ch. Phys. [8] xlv. 114; Phil. Mag. [4] ix. 539; Chem. Gaz. 1855, 158. 

Ethylene.—Easy method of preparing chloride of ethylene: by H. Limpricdt. 
Ann. Ch. Pharm. xciv. 245; Chem. Gaz. 1855, 214; Chem. Soc. 
Qu. J. viii. 157; J. pr Chem. Ixvi. 504; Ann. Ch. Phys. [3] xlv. 375. 

* —— On anew compound of sulphocyanogen with ethylene: by F. L. Sonnenschein. 
J. pr. Chem. lxv. 257; Chem. Gaz. 1855, 396. 

Ethylamine.—On a new mode of formation of ethylamine, amarine, and 
lophine: by A. Géssmann. Ann. Ch. Pharm. xci. 122; xciii. 329; 
Chem. Soe. Qu. J. viii. 161. 

Eumolpus.—Researches on the destruction of the Zumolpus of the vine, com- 
monly called the Secretary (Ecrivain): by P. Thénard. Ann. Ch. Phys. 
[3] xliii. 108. 

Excrements.—An account of the organic chemical constituents or imme- 
diate principles of the excrements of man and animals in the healthy 
state: by W. Marcet. Phil. Trans, 1854, ii. 265 

Expansion.—See Heat. 


F. 


Fats.—On fats: by W. Heintz. J. pr. Chem. Ixvi. 1. 
On the composition and properties of fats and fatty acids: by W. Heintz. 
Ann. Ch. Phys. [3] xliv. 363. 
Extract from a memoir on fats and on the nutritive properties of the flesh 
of various kinds of fish: by M@. Payen. Compt. rend. xli. 1. 
—— On the changes produced in neutral fats by contact of air: by M. Berthe- 
lot. J. Pharm. [3] xxvii. 96; J. pr. Chem. Ixv. 309. 
—— On the analysis of fats, and on the action of the pancreatic juice in presence 
of those compounds: by M. Berthelot. J. Pharm. [8) xxvii. 29. 
—— On the value of steam in the decomposition of neutral fatty bodies : by G@. 
Wilson. Proc. Roy. Soe. vii. 182; Pharm. J. Trans. xiv. 574. 
Action of the seminal fluid on neutral fats: by M. Longet. Compt. rend. 
xxxix, 1090; J. pr. Chem. Ixiv. 251 


—— Improvement in making fatty and oily matters chiefly applicable to the 
manufacture of soap, candles, &. (R. A. Tilghman’s patent). J Fr. 
Inst. [3] xxix. 36. 

—— Chemical examination of the Oloba, and of a new body, olodite, contained 
in it: by £. Uricoechea, Sill. Am, J. [2] xix. 243. 
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Fats.—Investigation of the vegetable tallow from a Chinese plant, the Stillingia 
sebifera: by N.S. Maskelyne. Chem. Soc. Qu. J. viii. 1; J. pr. Chem. 
Ixv, 287. 

—— Adulteration of hog’s lard: by M. Astaiz. J. Pharm. [3] xxvii. 455. 

Fibrin.—On a peculiar modification of fibrin: by #.v. Gorup-Besanez. Ann. 
Ch. Pharm. xciv. 166; J. Pharm. [3] xxviii. 235; Chem. Gaz. 1855, 
310; J. pr. Chem. Ixvi, 122. 

—— On Barreswil’s liquid as a reagent for fibrin, albumin, casein, and gelatin: 
by M. Humbert. J. Pharm. [3] xxvii. 272. 

Filter.—New filter. Pharm, J. Trans. xv. 185. 

Filtering.—New form of filter-stand : by G. Osaun. J. pr. Chem. lxiv. 315. 

Fire.—On liquids better adapted than water for extinguishing fires: by M. 
Salomon. Compt. rend. xl. 121. 

Fish.—On the nutritive properties of various kinds of fish: by M. Payen. 
Compt. rend. xli. 1. 

Flame.—On the constitution of flame: by W. Hilgard. Aun. Ch. Pharm. xcii. 
129; Chem. Gaz. 1855, 181; Pharm. J. Trans. xv. 73. 

Flax.—On the action of organic acids on cotton and flax fibres: by F. C. 
Calvert. Pharm. J. Trans. xiv. 364. 

—— Cleansing of flax and hemp by means of urea and water at ordinary tem- 
peratures: by M. Blet. Compt. rend. xl. 122. 

Fluorescence.—See Light. 

Fluorine.—Fluorine in calespar and arragonite: by G. Jenzsch. Pogg. Ann. 
xevi. 145. 

—— On the decomposition of the fluorides by electrolysis: by 2. Frémy. 
Compt. rend. xl. 966 ; Chem. Gaz. 1855, 207; J. Pharm. [3] xxvii. 401 ; 
J. pr. Chem. lxvi. 118. 

Fodder.—Researches on the composition of fodder: by Js. Pierre. Compt. 
rend. xl. 658; xli. 188. 

Fctus.—Contributions to the chemical knowledge of fotal life: by Prof. 
Schlossberger. Ann. Ch. Pharm. xcvi. 67. 

F uel.—Relative fuel-value of alcohol and wood-spirit: by P. Bolley. Chem. 
Gaz. 1855,57; J. Fr. Inst. [3] xxix. 209. 

Fulminates.—On the composition of fulminating mercury, and on isocyanuric 
acid: by L. Schischkoff. Bull. de St.-Pétersb. Cl. Phys.-math. xiv. 98 ; 
Chem. Gaz. 1855, 421, 456. 

Fulminurates.—Optical properties of fulminurate of ammonia and potash : 
by J. Liebig. Ann. Ch. Pharm. xcv, 291. 

Funnel.—New form of funnel for gas-generators. Pharm. J. Trans. xiv. 
326. 

Fusion.—Observations on fusion and solidification: by J. Bowis. Ann. Ch. 
Phys. [3] xliv. 152. 


G. 


Gases.—On the law of gas-absorption: by R. Bunsen. Ann. Ch. Pharm. xciii. 
1; Phil. Mag. [4] ix. 116, 181; Ann. Ch. Phys. [3] xliii. 496. 

Experiments on the condensation of gases: by J. Natterer. Pogg. Ann. 

xciv, 436. 
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Gases.—On the heating and cooling capacity of gases. J. pr. Chem. Ixv. 92. 

—— On the laws of the passage of gases through the pores of eement, and on 
the use of that substance for gas-pipes: by M. Viard. Ann. Ch. Phys. 
[3] xliii. 314, 482. 

—— On the eleetro-chemical polarity of gases: by W. R. Grove. Pogg. Ann. 
xciii. 582. 

—— On the composition of the pit-gases of Bexbach: by FP. Keller. Ann. Ch. 
Pharm. xcii. 74. 

Gas.—Two apparatus for the use of illuminating gas in chemical laboratories : 
by LZ. Pebol. Ann. Ch. Pharm. xev. 24. 

—— Description of a new gas-furnace: by P. Hart. Chem. Gaz. 1855, 175; 
J. pr. Chem. Ixv. 252. 

—— On a new form of gas-battery: by W. Symons. Pharm J. Trans. xv. 
208. 

—— Purification of coal-gas. J. Fr. Inst. [3] xxix. 198. 

Gastric Juice.—On the composition of the gastric juice in man: by C. 
Schmidt. Ann. Ch. Pharm. xcil. 42; J. Pharm. [3] xxvii. 314; J. pr. 
Chem. lxiv. 242. 

New researches on the action of the gastric juice on albuminoidal sub- 
stances: by M. Longet. Compt. rend. xl. 286. 

Gelatin.—On Barreswil’s liquid as a reagent for fibrin, albumin, casein, and 

gelatin: by M. Humbert. J. Pharm. [3] xxvii. 272. 

—— On the applicability of gelatin paper as a medium for colouring light : by 
H. Dobeil. Proc. Roy. Soe. vii. 172. 

Germination.—On the germination of oleaginous seeds: by H. Hellriegel. 
J. pr. Chem. Ixiv, 95. 

Glass.—On the colouring of glass by the sulphides of the alkali-metals, and 
on the resemblance of the changes of colour thereby produced, to those 
of sulphur: by D. C. Splitgerber. Pogg. Ann. xev 472; Chem. Gaz. 
1855, 392. 

—— On the devitrification of glass: by M. Pelouze. Compt. rend. xl. 1321 ; 
Remarks by M. Dumas. Ibid. 1327; Chem. Gaz. 1855, 281. 

Glonoine.—See Glycerine. 

Glucina.—On the atomic constitution of glucina: by H. Rose. Wien. Akad. 
Ber. 1855, 381 ; Chem. Gaz. 1855, 466. 

Glucinum.—On glucinum and its compounds: by H. Debray. Ann. Ch. 
Phys. [3] xliv. 5; Chem. Soc. Qu. J. viii. 242; Chem. Gaz. 1855, 386. 

Glucose.—See Sugar. 

Glucosides.—Preliminary notice on two homologous glucosides: by W. Mayer. 
Ann. Ch. Pharm. xcii. 125; J. Pharm. [8] xxvii. 155; J. pr. Chem. 
lxiv. 174; Chem. Gaz. 1855, 113. 

Gluten.—On the preparation of iodised gluten, and on its therapeutic proper- 
ties: by M. Gagnage. Compt. rend. xl. 1224. 

Glycerine.—Action of iodide of phosphorus on glycerine: by MM. Berthelot 
and de Iuca. Ann.Ch. Phys. [3] xliii. 257 ; Compt. rend. xxxix. 745; 
Chem. Soc. Qu. J. viii. 145. 

—— Action of hydriodic acid upon glycerine: by MM. Berthelot and de Luca. 
Ann. Ch. Phys. [3] xliii. 279; Compt. rend. xxxix. 748; Uhem. Soe. 
Qu. J. viii. 192. 

—— Theory of the glycerine-compounds: by 4. Wurtz. Ann. Ch. Phys. [3] 
xliii. 492. 
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Glycerine.—On trinitroglycerine : by 4. W. Williamson. Ann. Ch. Phys. [3] 
xliii. 492. 

—— On nitroglycerine or glonoine: by M. de Frij. J. Pharm. [3] xxviii. 38 ; 
Pharm. J. Trans. xv. 129; Chem. Gaz. 1855, 383. 

—— On a process for obtaining and purifying glycerine, and on some of its 
applications: by G. F. Wilson. Pharm. J. Trans. xv. 233. 

Glycogeny.—On morbid glycogeny: by M. Semmola. Compt. rend. xli. 430. 

G old.—Observations on the extent of the gold region of California and Oregon, 
with notices of mineral localities in California, and of some remarkable 
specimens of crystalline gold: by W. P. Blake. Sill. Am. J. [2] xx. 
72. 

—— Desulphuration of metals and extraction of gold: by H. Holland. J. 
Pharm. [3] xxvii. 319. 

—— Note on a process for extracting the gold allied with iridium in the ashes 
found in the preparation of iridium: by M. @Hennin. Compt. rend. 
xl. 1203. 

—— Analysis of two gold idols of the aborigines of New Granada: by Z£. 
Uricoechea. Sill. Am. J. [2] xix. 246. 

—— On a new compound of gold and mercury: by 7. H. Henry. Phil. 
Mag. [4] ix. 458. 

— On a new process for electro-gilding: by M. Briaut. Chem. Gaz. 
1855, 153. 

Grain.—On the preservation of grain: by Z. Dufour. Compt. rend. xli. 503. 

Guano.—Determination of nitrogen in guano. J. pr. Chem. lxv. 230. 

—— On Columbian guano, and on certain peculiarities in the behaviour of 
bone-phosphate of lime: by C. Morfitt. Chem. Gaz. 1855, 451. 

Gums.—On gum mezgnite: by C. Morfitt. Chem. Gaz. 1855, 86; Sill. Am. J. 
[2] xix. 263: Pharm, J. Trans. xv. 43. 

—— On gum of Sonora, juice of Varennea, and resin of Panal: by £. Soubeiran. 
J. Pharm. [3] xxviii. 196. 

—— On tragacanth and some allied gums: by M. Guibourt. Pharm. J. Trans. 
xv. 57. 

Gun-cotton.—See Pyroxiline. 


H. 


Hematin.—On the false internal dispersion of the dichroitic solution of 
hematin: by #. Briucke. Pogg. Ann. xciv. 426. 

Hematoidine.—On the composition of hematoidine: by C. Robin. Compt. 
rend. xli. 506. 

Harmonica.—New form of the chemical harmonica: by R. Bottger. Pogg. 
Ann. xciv. 572. 

Hay.—Alteration of clover-hay by washing with rain: by H. Ritthausen. J. pr. 
Chem. Ixv. 8. 

Heat.—On the dynamical theory of heat, Part V.—On the quantities of mecha- 
nical energy contained in a fluid in different states as to temperature 
and density: by W. Thomson. Phil. Mag. [4] ix. 523 

—— On the mechanical antecedents of motion, heat, and light: by W. Thomson. 
Compt. rend. xl. 1197. 


336 TITLES OF CHEMICAL PAPERS 


Heat.—Note on the mechanical equivalent of heat: by J. P. Joule. Compt. 
rend. xl. 309. 

—— Note on the mechanical equivalent of heat: by C. Person. Compt. rend. 
xxxix. 1131. 

—— On the density, expansion by heat, and boiling points of certain liquids: 
by H. Kopp. Ann. Ch, Pharm. xciv. 257; xev. 307. 

—— On the connection between the boiling points and specific volumes of 
organic compounds, and their chemieal composition. Ann. Ch, Pharm. 
xev. 121. 

—— On the change of volume produced in certain substances by heating and 
fusion: by H. Kopp. Ann. Ch, Pharm. xciii. 129; Phil, Mag. [4] 
ix. 477. 

—— Observations on fusion and solidification: by J. Bouis. Ann. Ch. Phys. 
xliv. 152. 
—— On the tension of vapours at different temperatures, in vacuo and in gases ; 
and on the tension of vapours evolved from mixed or superposed 
liquids: by V. Regnault. Pogg. Ann. xciii. 437; Phil. Mag. [4] ix. 4; 
J. Pharm. [3° xxvii. 172. 
On the heat of vapours: by J. W. Iubbock. Phil. Mag. [4] ix. 25. 
—— On the pressures of saturated vapours: by W. J. M. Rankine. Phil. Mag. 
[4] x. 255. 

—— On the conduction of heat in metals: by G. Wiedemann. Pogg. Ann. 
xev. 337; Phil. Mag. [4] x. 393. 

—— On the heating and cooling capacity of gases. J. pr. Chom. lxv. 92. 

—— On the difference of temperature between the air, the soil under snow, 
and soil from which the snow has been removed: by M. Rozet. 
Compt. rend. xl. 298. 
—— On the measurement of atmospheric temperature (2d note): by M. Viard. 
Compt. rend. xl. 1265. 
On the method of obtaining the temperature of the air: by M. Renou. 
Compt. rend. xl. 1083. 
On the relation of the transmission of radiant heat through crystals to 
the direction of transmission: by H. Knoblauch. Phil. Mag. [4] 
x. 16. 
—— On the diathermancy of certain gases and coloured liquids: by R. Franz. 
Pogg. Ann. xciii. 337. 

—— On the thermometric scales at present in use: by M. Walferdin. Compt. 
rend, xli. 122. 

—— Maximum-thermometer, in which the index is formed by a blubbe of air: 
by M. Walferdin. Compt. rend. xl. 951. 

—— Note on the maximum-thermometer of Negretti and Zambra: by 
M. Secretan. Compt. rend. xl. 1060. 

— — Modifications in Rutherford’s thermometer: by M. Walferdin. Compt. 
rend. xl. 899. 

—— On the behaviour of some bodies at elevated temperatures, and particularly 
of several colouring matters under the glazing of pottery: by J. G. 
Gentele. Chem. Gaz. 1855, 252. 

—— On the chemical effects of electricity, heat, and light: by C. F. Schéndein. 
J. pr. Chem. Ixv. 129. 

—— On the heat produced by electricity in its passage through metallic wires: 
by M. Viard. Ann. Ch. Phys. [5] xliii. 504. 
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Heat.—On the heating action of the induction-spark: by J. C. Poggendorff. 
Pogg. Ann. xciv. 632. 

—— Influence of heat on the progress of vegetation: by M. de Gasparin. Compt. 
rend. xl. 1089. 

— Action of heat on ferric hydrate and acetate: by LZ. Péan de St.-Gilles. 
Compt. rend. x]. 1243; Chem. Gaz. 1855, 367. 

—— On the tension of the vapours of mixed liquids: by G. Magnus. Pogg. 
Ann. xciii. 579; Phil. Mag. [4] ix. 44. 

—— On steam-boiler explosions, and the explosive force of highly heated water ; 
by J. Sewell. J. Fr. Inst. [3] xxix. 338, 396. 

Heliographic Engraving.—Note on a new method of biting for helio- 
graphic engraving upon steel: by Wiepce de St.-Victor. Compt. rend. 
xl. 584; Chem. Gaz. 1855, 167. 

Hem p.—Cleansing of flax and hemp by means of urea and water at ordinary 
temperatures: by M. Blet. Compt. rend. xl. 122. 

Herapathite—See Quinine. 

Honey.—Purification of honey. Pharm. J. Trans. xv. 121. 

Horse-radish.—On the rubefacient properties of horse-radish powder, and its 
use as a substitute for flour of mustard: by M. Lepage. J. Pharm. [3] 
XXvii. 268. 

Hydraulic Limes.—See Lime. 

Hydraulic Materials.—On hydraulic materials adapted for marine works: 
by M. Vicat. Aun. Ch. Phys. [3] xlv. 112. 

Hydrocarbons.—On the constitution of the hydrocarbons: by W. Odling. 
Chem. Gaz. 1855, 176. 

Hydrocotyle.—On the Hydrocotyle asiatica: by J. Lepine. J. Pharm. [3] 
xxviii. 47. 

Hydrocyanaldine.—On hydrocyanaldine: by 4. Strecker. Ann, Ch. Phys. 
(3) xliii., 237. 

Hy drogen.—On the inflammability of hydrogen: by M. Baudrimont. Compt. 
rend. xli. 177; Phil. Mag. [4] x. 231. 

—— On the reducing action of hydrogen gas evolved by electrolysis: by 
G. Osann. Pogg. Ann. xev. 311. 

—— New facts relating to the peculiarity of hydrogen gas prepared by the 

galvanic process: by G. Osann. Pogg. Ann. xcev. 315. 
Evolution of carburetted hydrogen gas at a point in the valley of the Arve: 
by M. Frezin. Compt. rend. xli, 410. 

—— On some remarkable chemical properties of electrolytic oxygen and 
hydrogen: by M. Osann. Pogg. Ann. xevi. 498 ; 5 pr. Chem. lxvi. 
102. 

——- On the inflammability of hydrogen gas: by M. Baudrimont. Pogg. Ann. 
xevi. 351. 

Hygrometer.—On the new hygrometer or dew-point instrument: by 
A. Connell. Phil. Mag. [4] ix. 143. 

—— Improvements on a dew-point hygrometer lately described by the author: 
by 4. Conneli. Phil. Mag. [4] x. 293. 

Hypochlorites.—See Chlorine. 

Hyposulphites.—Notes on the behaviour of hyposulphite of potash with 
certain salts: by J. W Slater. Chem, Gaz. 1855, 369. 
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Ice.—On the formation of ground-ice: by O. Maschke. Pogg. Ann. xcv. 226. 

Ichthyosis.—Chemical examination of an ichthyosis mass: by J. Schloss- 
berger. Ann. Ch. Pharm. xciii. 333 ; J. pr. Chem. xiv. 513. Addendum, 
Ann. Ch. Pharm. xevi. 8. 

Igasurine.—On a new alkali, igasurine, found in Nux-vomica: by M. Denoi. 
J. Pharm. [3] xxvii. 293; Chem. Gaz. 1855, 430. 

Ilmenium.—Researches on ilmenium, niobium, and tantalum: by &. Her- 
mann. J. pr. Chem. Ixv. 54. 

Indian Corn.—Analysis of Indian corn, wheat, &.: by 4. Polson, Chem. 
Gaz. 1855, 211. 
India-rubber.—See Caoutchouc. 
Indigo.—On the formation of indigo-blue: by Z. Schunck. Phil. Mag. [4] x. 
73; Pharm. J. Trans. xv. 166. 
On the frequent occurrence of indigo in human urine, and on its chemical, 
physiological, and pathological relations: by 4. H. Hassall. Phil. 
Trans. 1854, ii, 297. 
Infusions.—On concentrated infusions. Pharm. J. Trans. xiv. 403, 438, 
439, 452. 

Infusoria.—Examination of the green matter contained in the smallest infu- 
soria: by the Prince of Salm-Horstmar. Pogg. Ann. xciv. 466; Phil. 
Mag. [4] x. 309. 

—— Analysis of the infusorial soil of Liineburg: by W. Wicke. Ann. Ch. 
Pharm. xev. 292. 

—— Analysis of the lower stratum of the Liineburg soil containing infusoria : 
by W. Wicke. Ann, Ch. Pharm. xevi. 128, 

Ink.—Red-purple ink for marking on linen. J. Pharm. [3] xxvi. 442; J. pr. 
Chem. Ixiv. 501. 

Intestinal Conecretions.—On intestinal concretions: by Jules Cloquet. 
Compt. rend. xl, 224, 

Todides.—On the periodides of the compound ammonias: by J. Weltzien. 
Chem. Gaz. 1855, 116. 

Iodine.—Improvements in the process for manufacturing iodine (L. Faure’s 
patent). Chem. Gaz. 1855, 199. 

—— Use of hypermanganate of potash for the detection of iodine and bromine 
in mineral waters: by O. Henry. J. Pharm. [3] xxvii. 423. 

—— Note on the search for iodine in the air through the medium of dew: by 
A. Chatin, Compt. rend. xxxix. 1083; J. Pharm. [3] xxvi. 438. 

—— On the blue colouration of starch by iodine: by WM. Blondet. J. Pharm. 
[3] xxviii. 45. 

—— Volumetric determination of iodides in presence of chlorides and bromides : 
by 4. and F. Dupré. Ann. Ch. Pharm. xciv. 365. 

—— On the colouration of starch by iodine: by 4. Béchamp. J. Pharm. [3] 
xxviii. 503. 

—— On the compounds of chlorine with iodine: by J. Trapp. Chem. Gaz. 
1855, 52. 

—— On the iodonitrate of silver: by J. Schnauss. Chem. Gaz, 1855, 127, 347. 

—— On the preparation of iodised gluten, and on its therapeutic properties : 
by M. Gagnage. Compt. rend. xl. 1224. 
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Iodine.—On the preparation of the solution of iodised chloride of zinc as a 
reagent for cellulose in microscopical investigations: by L. Radlkofer. 
Ann. Ch. Pharm. xciv. 332; Chem. Gaz. 1855, 372. 
—— On iodide of thiosinethylammonium: by C. Weltzien. Aun, Ch. Pharm. 
xeiv. 103; J. pr. Chem. lxv. 318. 
—— On the compounds of iodine and strychnine: by W. B. Herapath. Proc. 
Roy. Soe. vii. 447; Chem. Gaz. 1855, 320. 
—— Observations on iodised oil: by M. Bredschneider. J. Pharm. [3] xxvi. 433. 
Action of iodide of phosphorus on glycerine: by MM. Berthelot and de Luca. 
Ann. Ch. Phys. [3] xliii. 257; Compt. rend. xxxix. 745; Chem. Soc. 
Qu. J. viii. 145. 
lodopropylene.—See Propylene. 
Todoquinine.—See Quinine. 
Iridium.—Note on a process for extracting the gold allied with iridium in the 
ashes formed in the preparation of iridium; by M. d’Hennin. Compt. 
rend. xl. 1203. 
Iron.-—Volumetric determination of iron: by 4. Streng. Pogg. Ann. xciv. 
493; Chem. Gaz. 1855, 191; J. pr. Chem. Ixv. 184, 
—— Quantitative determination of iron: by H. Voki. Ann. Ch. Pharm. xciv. 
218: Chem. Gaz. 1855, 297. 
—— Researches on the influence of sulphur upon iron, and on its partial neu- 
tralisation by phosphorus: by M. Janoyes. Ann, Min. [5] vi. 149. 
—— Simple mode of preparing the protoxides of iron, manganese, and tin. 
Ann. Ch, Pharm. xcv. 116; Chem, Gaz. 1855, 330. 
—— On the separation of oxide of iron from alumina: by 2. Richter. J. pr. 
Chem. lxiv. 870; Chem Gaz. 1855, 315. 
— On the quantitative separation of the oxides of iron from alumina: by 
J. Weeren. Pogg. Ann. xcv. 397; Chem. Gaz. 1855, 315. 
—— Indirect method of determining alumina and the oxides of iron when 
they occur together: by 7. Weeren. Pogg. Ann. xciii. 456; J. pr. 
Chem. lxiv. 60. 
—— On the crystalline form and chemical composition of some iron-furnace 
slags: by 7h. Scheerer. Ann. Ch. Pharm. xciv. 79. 
Crystalline structure of iron. Pharm. J. Trans. xv. 185. 
—— On the preparation of Ferrum pulveratum. Ann. Ch, Pharm. xciv. 125 ; 
Pharm. J. Trans. xiv. 575; Chem. Gaz. 1855, 246; J. pr. Chem. 
Ixv. 126; J. Pharm. [3] xxviii. 394. 
— Additional note on the preparation of Ferrum pulveratum. Ann. Ch. 
Pharm. xev. 192. 
Action of heat upon the acetates of iron: by L. Péan de St.-Gilles. Compt. 
rend. xl. 568; xli. 165: J. Pharm. [3] xxvii. 364. 
— Action of heat on the ferric hydrate and acetate: by Z. Péan de St.- 
Gilles. Compt. rend. xl. 1243; Chem, Gaz. 1855, 367. 
—— On the process of electrochemical decomposition, and on the electrolysis 
of sesquichloride of iron: by H. Buf. Ann. Ch. Pharm. xciv. 1. 
—— On the white colour of iron alums, and the brown of their aqueous solu- 
tions: by H. Rose. Pogg. Ann. xciv. 459; Chem. Gaz. 1855, 186; 
J. pr. Chem. Ixiv. 432; J. Pharm. [3] xxviii. 158. 
—— On the green colour of the ferrico-alkaline oxalates, and the white of the 
iron-alums: by W. Haidinger. Pogg. Ann. xciv. 246. 
—— On some ferroso-ferric phosphates: by G. Jenzsch, Pogg. Ann. xevi. 139. 
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Tron.—Occurrence of iron in normal urine and in perspiration: by MM. Viale 
and Latini. J. Pharm. [3] xxvii. 382. 

—— Improvements in the treatment of heating, puddling, and refning iron 
slags and cinders (F. C. Calvert's patent). Chem. Gaz. 1855, 279. 

—— Analysis of an enamel for cast-iron: by 4. Faiszt. Chem. Gaz. 1855, 317. 

—— Improvement in the manufacture of cast and malleable iron. J. Fr. 
Inst. [3] xxx. 212. 

—— On the supposed influence of the hot blast in augmenting the quantity of 
phosphorus in pig-iron: by D. 8. Price and E£. C. Nicholson. Phil. 
Mag. [4] x. 423. 

—— Improvement in puddling iron: by J. Nasmyth. J. Fr. Inst. [3] xxx. 209. 

—— On the composition of the iron-ores called drass, occurring in the coal- 
measures of South Wales: by Z. C. Nicholson and D.S. Price. Chem. 
Gaz. 1855, 439. 

—— On the transformations of iron-ores: by Z. F. Glocker. Pogg. Ann. xcevi. 
262. 

—— On a reaction of protosalts of iron in presence of copper: by J. W. Slater. 
Chem. Gaz. 1855, 414. 

—— Alloys of iron and aluminium: by F.C. Calvert. Pharm.J. Trans. xv. 232. 

—— The titaniferous iron of the Mersey shore: by Dr. Edwards. Pharm. J. 
Trans. xv. 232. 

Iron, Meteoric.—See Meteorites. 

Isatine.—Action of aniline upon isatine, bromisatine, and chlorisatine: by 
A. Engelhardt. J. pr. Chem. lxv. 260; Chem. Gaz. 1855, 241. 

—— Action of bromaniline and chloraniline upon isatine: by 4. Engelhardt. 
Bull. de St. Pétersb, xiii, 279; Chem, Gaz. 1855, 313; J. pr. Chem. 


Ixy. 265. 
J. 
Jalap.—On the so-called jalap resins; by W. Mayer. Ann. Ch. Pharm. 
xev. 129. 


Juice.—On the gum of Sonora, juice of Varennea, and resin of Panal: by 
L. Soubeiran. J. Pharm. [3] xxviii. 196, 


K. 


Ketones.—Compounds of the ketones with alkaline bisulphites: by Dr. Lim- 
pricht. Ann. Ch. Pharm. xciii. 238; J. Pharm. [3] xxvii. 318; Chem. 
Gaz. 1855, 168; Ann. Ch. Phys. [3] xliii. 488; Chem. Soc. Qu. J. 
viii. 154. 

—— On some supposed aldehydes and ketones; by Dr. Limpricht. Ann. Ch. 
Pharm. xciv. 248; Chem, Gaz. 1855, 209; Chem. Soc. Qu. J. viii. 158. 

Kino.—On kino: by H. Hisfeldt, Ann. Ch, Pharm. xcii. 101. 

Koumiss.—On the koumiss, or beverage of the Calmucks, J. Pharm. [3] 

. xxvii. 197. 


L. 


Lard.—See Fats. 

Lead.—Description of a new meteoric iron from Chili containing native lead: 
by R. P. Greg. Phil. Mag. [4] x. 12. 

—— Presence of lead in commercial hydrochloric acid. Pharm. J. Trans. 
xiv. 575. 
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Lead.—Improvements in the reduction of lead ores: by W.J. Cookson. Chen. 
Gaz. 1855, 60; J. pr. Chem. Ixv. 121. 

—— On tribasic nitrate of lead: by 4. Vogel, Jun. 
J. pr. Chem. Ixv. 121. So 

— Analysis of molybdate of lead, and its use as a test for phosphoric acid: 

by W. Wicke. Ann. Ch. Pharm. xev. 373. ‘ 

—— On tribasic nitrate of lead: by M. Vogel, jun. J. Pharm. [3] xxviii. 395. 

Leptometer.—The leptometer, a new instrument for measuring small objects: 

by G. Sandberger. Pogg. Ann. xciv. 464. 

Leucin —On the occurrence of leucin and tyrosin in the human liver: by 
F. 7. Frerichs and G. Stéideler. Chem. Gaz. 1855, 6. 

Preparation of leucin from the aldehyde of valerianic acid: by H. Limpricht. 
Ann. Ch. Pharm. xciv. 243; Chem. Gaz. 1855, 210; Chem. Soc. Qu. 
J. viii. 157; J. pr. Chem, Ixv. 512. 

Light.—Photochemical researches: by R. Bunsen and H. £. Roscoe. Chem. 
Soc. Qu. J. viii. 193; Pogg. Ann. xevi. 373. 

On the action of light on chlorine-water: by W. C. Wittwer. Pogg. Ann. 
xciv. 597. ° 

—— Optical researches: by J. Angstrim. Pogg. Ann. xciv. 141; Phil. Mag. 

{4] ix. 327. 

—— On the mechanical antecedents of motion, heat, and light: by W. Thomson. 
Compt. rend. xl. 1197. 

Note on the possible density of the luminiferous medium, and on the 
mechanical value of a cubic mile of sunlight: by W. Thomson. Phil. 
Mag. [4] ix. 36. 

—— Approximate determination of the indices of refraction in mica: by 

W. Haidinger. Pogg. Ann. xcv. 493; also of pennine, ibid. 620. 
—— On certain physical properties of the light of the electric spark within 
certain gases as seen through a prism: by D. Alier. Sill. Am. J. [2] 
xix. 213. 
Contribution to the history of fluorescent bodies. J. pr. Chem. Ixy. 349. 
—— Remarks on fluorescence: by MW. Osann. Pogg. Ann. xciv. 640. 
—— Strongly fluorescent liquid. Pogg. Ann. xev. 176; Phil. Mag. [4] x. 69. 
—— On the alleged fluorescence of a solution of platinocyanide of potassium : 
by G. Stokes. Phil. Mag. [4] x. 95. 

—— On the dispersed red light in solution of chlorophyll: by the Prince of 
Salm-Horstmar. Pogg. Ann. xciv. 467; Phil. Mag. [4] x. 310. 

—— On the false internal dispersion of the dichroitic solution of hematin: by 
E. Briicke. Pogg. Ann. xciv. 426. 

—— Optical properties of fulminurate of ammonia and potash: by J. Liebig. 
Ann. Ch. Pharm. xev. 291. 

—— Researches on the optical properties developed in transparent substances 
by the action of magnetism: by M. Verdet. Ann. Ch. Phys, [3] xliii. 
87; Phil. Mag. [4] ix. 481. 

—— On the influence of light on the production of carbonic acid in animals: 
by J. Moleschott. Compt. rend. xli. 363, 456, 643. 

On the action of the violet and ultra-violet invisible rays of light: by 
W. Hisenlohr, Pogg. Ann. xciii. 623; Phil. Mag. [4] ix. 114. 

On the chemical effects of electricity, heat, and light: by C. F. Schénbein. 
J. pr. Chem. Ixy. 129. 


Ann. Ch. Pharm. xciv. 96; 
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Light.—Conical refraction in diopside and arragonite: by W. Haidinger, 
Pogg. Ann. xevi. 469. 

—— Abstract of the report on the influence of the solar radiations on the vital 
powers of plants growing under different atmospheric conditions: by 
J. H. Gladstone. Chem. Gaz. 1855, 420. 

—— On the phenomena of fluorescence with reference to those of phospho- 
rescence and of the electric light: by H. Osann. J. pr. Chem. lxvi. 
87. 

—— On the phosphorescence of plate-sulphate of potash: by F. Penny. Phil. 
Mag. [4] x. 40; Pharm. J. Trans. xv. 231. 

—— Pleochroism of ammonio-cobaltous sulphate: by J. Miller. Pogg. Ann. 
xevi. 340. 

—-— The interference lines in mica: by W. Haidinger. Pogg. Ann. xcvi. 
453, 

Light, Polarised.—Discovery of the existence of the rotatory power in 
several crystallised bodies of the cubic or regular system, which exert 
that power in various directions, and with equal intensity in all, 
without possessing it molecularly: by H. Marbach. Aun. Ch. Phys. 
[3] xliv. 41. 

-—— Optico-crystallographical observations and description of a new polari- 
scope, the stauroscope: by Fr. v. Kobell. Ann. Ch. Pharm. xciv. 154; 
J. pr. Chem. Ixiv. 387; Ixv. 321. 

—— Description of a new polariscope, and researches on double refractions of 

small intensity: by 4. Bravais. Ann. Ch. Phys. [3] xliii. 129. 

Note on certain phenomena of circularly polarised light. New apparatus 
for circular polarisation and new compensator: by M. Soleil. Compt. 
rend, xl. 1058. 

—— Optical relations of the sulphate of iodo-quinine or Herapathite: by 

W. B. Herapath. Phil. Mag. [4] ix. 366. 

Lime.—Quantitative determination of lime: by H. Vodi. Ann, Ch, Pharm. 
xciv. 217; Phil. Mag. [4] x. 70; Chem. Gaz. 1855, 274. 

—— On the constitution of the phosphate of lime in animal charcoal, bone-ash, 
&e., with remarks: by J. D. Smith. Chem. Gaz. 1855, 201. 

—— New observations on the action of chloride and bromide of lime on organic 

substances: by M. Chautart. J. Pharm. [8] xxvii. 179. 

Mode of preparing hydrated carbonate of lime: by J. Roth. Pogg. Ann. 
xev. 172; Chem. Gaz. 1855, 247; J. pr. Chem. Ixv. 253. 

— On hydraulic limestones, artificial stones, and various new applications 

of double silicates: by M. Kuhlmann. Compt. rend. xli. 162, 1335; 
Pharm. J. Trans. xv. 80; Chem. Gaz. 1855, 298, 378, 398. 

—— Durability of hydraulic lime and cement under the influence of sea water. 
Pharm. J. Trans. xv. 37. 

—— Chemical examination of some hydraulic limes: by C. Knuausz. Chem. 

Gaz. 1855, 334. 

Decomposition of the sulphates of strontia and lime by alkaline car- 

bonates: by H. Rose. J. pr. Chem. lxv. 317. 


—— Painting with hydrate of lime converted into marble by absorption of 
carbonic acid from the air: by M. Claudot. Compt. rend. xli. 785. 

Lime-stone.—Se> Minerals. 

Linen.—Colour for marking linen. Chem. Gaz. 1855, 339. 
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Liq uids.—On the specific volumes of liquid compounds: by H. Kopp. Ann. 
Ch. Pharm. xcii. 1. 

—— On the specific volumes of liquids containing carbon, hydrogen, and 
oxygen: by H. Xopp. Ann. Ch. Pharm. xevi. 153. 

Lithia.—On the occurrence and composition of a lithia felspar from the 
neighbourhood of Radeberg: by G. Jenzsch. Pogg. Ann. xcv. 304; 
J. pr. Chem. Ixv. 379. 

—— On the solubility of sulphate of lithia in water: by P. Kremers. Pogg. 
Ann. xev. 468, 

—— New process for obtaining lithia from triphylline: by H. Miller. Ann. 
Ch. Phys. [3] xlv. 350. 

Lithium.—Preparation of lithium; by 2. Buasen. Ann. Ch. Pharm. xciv. 
107; Chem. Soc, Qu. J. viii. 143; J. Pharm, [3] xxviii. 155; J. pr. 
Chem. lxv. 123. 

—— Lithium and strontium obtained in the metallic state by electrolysis: by 
R. Bunsen. Compt. rend. xl. 717; Chem. Gaz. 1855, 185. 

Lithographs.—Process for obtaining lithographs by photography: by Prof. 
Ramsey. Pharm. J. Trans, xv. 232. 

Lithology.—Lithological researches: by HW. Deville. (2nd Memoir). Compt. 
rend, xl. 177. 
Liver.—On the formation of sugar in the liver: by Cl. Bernard. Compt. rend. 
xl, 589. 
—— On the formation of bile-sugar in the liver: by J. Moleschott. Compt. 
rend, xl. 1040. 
On the mechanism of the formation of sugar in the liver: by Cl. Bernard. 
Compt. rend, xli. 461. 
— On the formation of sugar in the liver, and the normal existence of sugar 
in the blood of man and other animals: by Z. Figuier. J. Pharm. 
(3] xxvii. 343, 426; xxviii. 5. 

—— On the glycogenic function of the liver (8rd Memoir): by Z. Figuier. 
Compt. rend. xli. 352; J. Pharm. [3] xxviii. 260. 
—— On the glycogenic function of the liver: by W. Leconte. Compt. rend. 
xl, 903. 
Report on various communications on the glyceric function of the 
liver: by M. Dumas. Compt. rend. xl. 1281; J. Pharm. [3] xxvii. 
107. 
—— On the occurrence of leucin and tyrosin in the human liver: by F. 7. 
Frerichs and G. Stadeler. Chem. Gaz. 1855, 6. 

—— Comparative researches on the evolution of carbonic acid, and of the size 
of the liver in Batrachians: by J. Moleschott and R. Schelske. Compt. 
rend. xli. 640. 

Lophine.—New mode of formation of amarine and lophine: by 4. Géssman. 
Ann, Ch. Pharm. xciii. 329; Chem. Gaz. 1855, 144; Chem. Soc, 
Qu. J. viii. 161; Ann. Ch, Phys. [3] xlv. 123; J. pr. Chem. Ixv. 
245. 

Lupuline.—Chemical and natural history of lupuline: by J. Personne. J. 
Pharm. [3] xxxvii. 22, 

Lycoperdon.—On the anesthetic principle of the Lycoperdon proteus and cer- 
tain other fungi: by 7. J. Herapath, Phil. Mag. [4] x. 67; Chem, 
Gaz. 1855, 269. 
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Madder.—On madder colours: by C. Schwartz. Chem. Gaz. 1855, 18. 
Magnesia.—On the separation of alumina from iron and magnesia: by 
R. Richter. J. pr. Chem. lxiv. 378. 
Magnesia—On the use of hypochlorite of magnesia and hydrate of magnesia 
as an antidote to poisoning by phosphorus: by ZL. Hofmann, Ann. 
Ch. Pharm. Ixxxiii. 146; Chem. Gaz. 1855, 384. 
On the substitution of native sulphate of magnesia for sulphuric acid in 
the manufacture of hydrochloric acid, sulphate of soda, nitric acid, 
and chlorine: by R. de Luna, Compt. rend. xli. 95; Ann. Ch, Pharm. 
xcvi. 104; Chem. Gaz. 1855, 400. 
Magnesium.—On the preparation of strontium and magnesium: by 4. 
Matthiessen. Chem. Soc. Qu. J. viii. 107. 

Magnetism.—On some points in magnetic philosophy: by M. Faraday. 
Phil. Mag. [4] ix. 81. 

—— Magnetic remarks: by M. Faraday. Phil. Mag. [4] ix. 253. 

—— On the existence of a magnetic medium in space: by J. Tyndall. Phil. 
Mag. [4] ix. 205. 

—— Note on the magnetic medium: by 4. W. Williamson. Proc. Roy. Soe. 
vii. 306; Phil. Mag. [4] ix. 541. 

—— Observations on the magnetic medium, and on the effects of compression : 
by W. Thomson. Phil. Mag. [4] ix. 290. 

—— On the existence of a magnetic medium: by 7. 4. Hirst. Proc. Roy. Soc. 
vii. 448. 

On the nature of the force by which bodies are repelled from the poles | 
of a magnet, with an account of some experiments on molecular | 
influences: by J. Tyndall. Phil. Mag. [4] x. 153, 257. 5 | 

—— Elementary demonstrations of propositions in the theory of magnetic | 

force: by W. Thomson. Phil. Mag. [4] ix. 241. 

—— Contributions to our knowledge of the nature of the so-called coercive | 


force: by Prof. Plitcker. Phil. Mag. [4] vii. 518. 

—— Researches on the optical properties developed in transparent substances 
by the action of magnetism : by M. Verdet. Ann. Ch. Phys. [3] xliii. 
37; Phil. Mag. [4] ix. 481. 

—— Researches on the magnetic power of oxygen: by Z. Becquerel. Compt. 
rend. xl. 910; Phil. Mag. [4] ix. 474;° Ann. Ch. Phys. [3] xliv. 
209. 

Manganese.—On the presence of manganese in the blood: by #. Souberan. 
J. Pharm. [3] xxvi. 401; xxvii. 284. 

—— Simple mode of preparing the protoxides of iron, manganese, and tin. 
Ann. Ch, Pharm. xev. 116; Chem. Gaz. 1855, 330. 

—— Hydrated manganoso-manganic oxide: by J. Ofto. Ann. Ch, Pharm. 
xe. 372; Chem. Gaz. 1855, 171; J. pr. Chem. Ixiv. 512. 

—— Use of hypermanganate of potash for the detection of bromine and iodine 
in mineral waters: by O. Henry. J. Pharm. [3] xxvii. 423. 

— On the colouration of the salts of protoxide of manganese: by M. Burin 
de Buisson. J. Pharm. [3] xxviii. 345. 

Mangold-wurzel.— Chemical examination of mangold-wurzel: by JZ. 
Ritthausen, J. pr. Chem. lxv. 1. 
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Mangold-wurzel.—On the influence of various salts on the growth of 
mangold-wurzel: by G. Herth. J. pr. Chem. lxiv. 129. 

Mangostin.—On mangostin: by W. Schmid. Ann. Ch. Pharm. xciii. 83; 
J. pr. Chem. Ixiv. 254; Chem. Gaz. 1855, 132; Chem. Soc. Qu. J. 
viii. 190; J. Pharm. [3] xxviii. 78. 

Manure.—Report on the verification of certain manures used in the de- 
partment of Seine-et-Marne: by M@. Mengy. Ann. Min. [5] v. 413. 
Influence of manuring with ashes and gypsum on the chemical com- 

position of clover-hay: by H. Ritthausen. J. pr. Chem, Ixv. 15. 
Marl.—See Minerals. 
Meat.—Analysis of the salt meats of America: by WV. Girardin. Compt. rend. 
xli. 745. 

Mellone.—On the constitution of the mellonides: by J. Liebig. Ann. Ch. 
Pharm. xcv. 257; Compt. rend. xl. 1077; Chem. Soc. Qu. J. viii. 259 ; 
Chem. Gaz. 1855, 229. 

—— On the mellonides: by C. Gerhardt. Compt. rend. x]. 1202. 

Mercaptan.—On butylic mercaptan: by £. Humann. Ann. Ch. Pharm. 
xev. 256; Chem. Gaz. 1855, 427. 

Mercury.—The quicksilver mines of Old and New Almaden. Pharm. J. 
Trans. xiv. 373. 

—— Occurrence of mercury on the Liineburg heath. J. pr. Chem. Ixiv. 
128. 

—— Quantitative determination of mercury by chloride of silver; by H. Vohi. 
Ann. Ch. Pharm. xciv. 220. . 

—— On the limit of evaporation of mercury: by C. Brame. Pogg. Ann. 
xciv. 468, 
——— On the preparation of the sulphochloride of mercury in the dry way: by 
R. Schneider. Pogg. Ann. xev. 167; Chem. Gaz. 1855, 271; Chem. 
Soc. Qu. J. viii. 257; J. pr. Chem. Ixv. 248. 
On a new compound of gold and mercury: by 7. H. Henry. Phil. Mag. 
[4] ix, 458. 
— On acid mercuric sulphate: by W. Wicke. Ann. Ch. Pharm. xev. 176, 
Chem. Gaz. 1855, 407. 
On some compounds of hydrargethyl and hydrargo-methyl: by 4. Strecker. 
Ann. Ch. Pharm, xcii. 75; Ann. Ch. Phys. [3] xliii. 343. 
—— On the composition of fulminating mercury and isocyanuric acid: by 
L. Schischkoff. Bull, de St.-Pétersb. Cl. Phys.-math. xiv. 98; Chem. 
Gaz. 1855, 421, 456. 

—— On a fahl-ore rich in mercury from Kottenbach in Upper Hungary: by 
G. vom Rath. Pogg. Ann. xevi. 322. 

Metaldehyde.—On the metaldehyde of valerianic acid: by H. Limpricht. 
Ann, Ch, Pharm, xciv. 244; Chem. Soc. Qu. J. viii. 157. 

Metals.—Kesearches on the metals, particularly on aluminium and on a new 
form of silicium: by H. Ste.-Claire Deville. Ann, Ch. Phys. xliii. 1. 

—— On the preparation of the metals of the alkalies and earths by electrolysis: 
by A. Matthiessen. Chem. Soc. Qu. J. viii. 27; Ann. Ch, Pharm. xciii. 
277; Ann, Ch, Phys. [5] xliv. 60; J. Pharm. [3] xxvii. 475; Chem. 
Gaz. 1855, 232; J. pr. Chem. lxiv. 508; J. Pharm. Trans. xv. 231. 

—— On the conduction of heat in metals: by G. Wiedemann. Pogg. Ann. xcv. 
337; Phil. Mag. [4] x. 393, 
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Metals.—Density of metals after fusion and rapid cooling: by Ch. Deville. 
Compt. rend. xl. 769; J. pr. Chem. Ixv. 345. 

—— Desulphuration of metals and extraction of gold: by H. Holland. J. 
Pharm. [3] xxvii. 319. 

—— Improvement in the treatment of certain metals for produciug an im- 
proved metallic alloy (Ruolz and De Fontenoy’s patent). Chem. Gaz. 
1855, 239. 

—— Process for tinning metals: by MM. Roseleur and Boucher. Chem. Gaz. 
1855, 76; J. pr. Chem. lxv. 250. 

—— On organic compounds containing metals: by Z. Frankland. Ann. Ch. 
Pharm. xev. 28; J. pr. Chem. Ixv, 22; Ann. Ch. Phys. [3] xlv. 
114. 

—— Note respecting the history of organic compounds containing metals: by 
E. Frankland. Ann. Ch. Pharm. xcv. 55; J. pr. Chem. lxiv. 45.—Reply 
by C. Léwig, xv. 355. 

Meteorites.—Analysis of the meteoric iron from Tuczou, Province of Sonora, 

Mexico; by Fr. 4. Genth. Sill. Am. J. [2] xx. 119; J. pr. Chem. 
Ixiv. 118. 

— Memoir on meteorites. A description of five new meteoric irons, with 
some theoretical considerations on the origin of meteorites, based on 
their physical and chemical characters: by J. L. Smith, Sill. Am. J. 
[2] xix. 153. 

—— Fall of meteoric stones at Bremeworde, in Hanover: by F. Wéhler. Compt. 

it rend, xl. 1362; Phil. Mag. [4] x 150. 

—— Analysis of meteoric stones from Mezé-Madaras, in Transylvania: by 
F. Wohler. Aun, Ch. Pharm. xevi. 251. 

—— Fall of a large mass of meteoric iron at Corrientes, in South America. 
Phil. Mag. [4] xii. 14. 

—— Description of a new meteoric iron from Chili containing native lead: by 
R. P. Greg. Phil. Mag. [4] x. 12; Pogg. Ann. xciv. 169. 

—— Meteoric iron from the Cape of Good Hope. Ann. Ch. Pharm. xevi. 246. 

—— On tho meteorite which fell at Linum, near Fehrbellin, in the Mark 
Brandenburg: by G@. Rose. Pogg. Ann. xciv. 169. 

—— On a supposed aérolite or meteorite: by R. I. Murchison. Proc. Roy. 
Soc. vii, 421. 

—— Analysis of a meteorite; by H. 8. Ditten. J. pr. Chem. lxiv. 121. 

—— Analysis of a meteorite which fell in Norway: by H. S. Ditten. Pogg. 
Ann. xevi. 341. 

Methyl.—On methylic ether and chloride of methyl: by M. Berthelot. Ann. 
Ch. Pharm. xcv. 306. 

-—— On the spontaneous decomposition of certain sulphomethylates: by 
A. H. Church. Phil. Mag. [4] x. 40. 

—— On the chlorinated compounds derived from the sulphides of methyl and 
ethyl: by 4. Riche. Ann. Ch. Phys. [3] xliii. 283. 

—— On some compounds of hydrargomethyl: by 4. Strecker. Ann. Ch. 
Pharm. xcii. 75; J. pr. Chem. lxiv. 192; Ann, Ch. Phys, [3] xiii. 
343. 

—— On the occurrence of trimethylamine in the brine of salted herrings: 
by G. H. Winkies. Ann. Ch, Pharm. xciii. 320; J. Pharm. [3] 
XXvVili. 1507. 
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Methyl.—On telluride of methyl: by F. Wohler and J. Dean. Ann. Ch. Pharm. 
xciii. 233; Chem. Soc. Qu. J. viii. 164; Compt. rend. xl. 13; Chem. 
Gaz. 1855, 4); Ann. Ch. Phys. [3] xliii. 234; J. pr. Chem. lxiv. 39. 

Methylene.—On the liquefaction of the hydrate and hydrochlorate of methy- 
lene: ty M. Berthelot. Ann. Ch. Phys. [3] xliv, 348. 

Mezgnite.—On gum mezgnite: by C. Morfitt, Chem. Gaz. 1855, 86: Sill. 
Am. J. [2] xix. 263; Pharm. J. Trans. xv. 43; J. pr. Chem. Ixv. 255. 

Milk.—Does the milk become sour by stagnation in the lacteal glands? by 
Prof. Schlossberger, Ann. Ch. Pharm. xevi. 76. 

Minerals.—On the changes which take place in the structure and composi- 
tion of mineral veins near the surface, with particular reference to the 
East Tennessee copper mines: by J. D. Whitney. Sill. Am. J. [2] 
xx. 53. 

—— Influence of common salt on the formation of minerals. By J. G. Forch- 
hammer. Pogg. Ann. xev. 60. 


Sresnt Memeir.—On the metals and earths dissolved out from rocks in a state 
of fusion. 


—— Reexamination of American minerals: by J. Z. Smith, Sill. Am. J. [2] 
xX, 242. 

Part V.—The minerals of the Wheatley mine in Pennsylvania :—Anglesite, 

cerusite, wulfenite, vanadate of lead, pyromorphite, mimetene, galena, 


copper, copper pyrites, malachite, azurite, blendes, calamine, hematite, 
fluorspar, calcspar, sulphur, &c. 


Examination of minerals in Dr. Krantz’s collection at Bonn: by 
H. Dauber. Pogg. Ann. xciv. 398. 
Pajsbergite, babingtonite, hausmannite, anatase, honeystone, 
—— Contributions to mineralogy: by Fr. 4. Genth. Sill. Am. J. [2] xix. 15. 


beg rm bismuthine, aciculite, barnhardtite (a new mineral), grey copper 
(fahlerz), geokronite?, garnet, allanite, tungstates in North Carolina, 
scorodite, wavellite. 


—— Analysis of minerals from the volcanic Eifel; by 7h. Kjeru/f. J. pr. Chem. 
Ixy. 187. 

—— Rare Swedish minerals: by J. Igelstrém. J. pr. Chem. lxiv. 61. 

—— Analysis of minerals from the Grand Duchy of Baden: communicated 
by Prof. Weltzien (continuation). 


5.—Analysis of bean-ore (Bohnerz) from the Thurmberg, near Darlach : by 
C. Stamm. Page 206. 


6.—On the copper-bismuth ore from Wittichen: by Z. Tobler. Page 207. 
Minerals: Acanthite.—On acanthite, a new species of silver-glance: by 

A. Kenngott. Pogg. Ann. xev. 462. 

Allophane.—Analysis of allophane. J. pr. Chem. Ixiv. 434. 

Anthracite——On the anthraniferous deposits of the Alps of France and 
of Savoy: by Scipion Gras. Ann. Min. [5] v. 473. 

Arragonite.— Fluorine in calespar and arragonite, Pogg. Ann. 
xevi. 145. 

Apatite.—Composition of yellow apatite from Miask: by G. von Rath. 
Pogg. Ann. xevi. 331. 

Binnite.—On dufreynoysite and binnite. J. pr. Chem, lxiv. 506. 

Boracite.—Magnetic relations of boracite: by @. H. O. Volger. Pogg. 
Ann. xciii. 507. 

Brogniardite.—Crystallisation of brogniardite: by 4. Damour. Ann. 
Min. [5] vi. 146. 


Calcspar.—Fluorine in calespar and arragonite: by G. Zenzsch. Pogg. 
Ann. xevi. 145. 
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Minerals: Chondrodite——Crystalline form of graphite and chondrodite: 


by WV. A. B. Nordenskiold. Pogg. Ann. xevi. 110. 

Clay-slate.—— On the metamorphosis of clay-slate at Eichgriin, in 
Saxony: by Z. Carius. Ann. Ch. Pharm. xciv. 

Clinochlore.—On the clinochlore of Achmatowsk: by NW. v. Kokscharow. 
Pogg. Ann. xciv. 212, 336; Sill. Am. J. [2] xix. 176; J. pr. Chem. 
Ixiv. 507. 

Copper.—Peacock copper ore from Coquimbo, in,Chili, Ann. Ch. Pharm. 
xevi. 244, 

Corundum.—Density of corundum after fusion and rapid cooling: by 
Ch. Deville. Compt. rend. xl. 769; J. pr. Chem. lxv. 345. 

Datolite.—On the crystallisation-system of datolite: by F. H. Schréder. 
Pogg. Ann. xciv. 235. 

Diamond.—On a diamond crystal from the district of Bogajem, in Brazil : 
by UM. Dufrénoy. Pogg. Ann. xciv. 475; Compt. rend. xl. 3. 

Diopside.—Conical refraction in diopside, with observations on some 
phenomena of conical refraction in arragonite: by W. Haidinger. 
Pogg. Ann. xcvi. 469. 

Dolomite.—A coniribution to the more exact knowledge of the dolomite 
of the Valais Alps: by W. 8S. v. Waltershausen. Pogg. Ann. xciv. 141,.— 
Observations thereupon: by J. C. Heusser: Ibid. 334; J. pr. Chem. 
Ixiv. 444. 

— On the cause of the green colouring of certain Neptunian rocks, espe- 
cially of dolomite: by 4. Petzholdt. J. pr. Chem. Ixiii. 193. 

Dufreynoysite—On dufreynoysite and binnite. J. pr. Chem. Ixiv. 
506. 

Edingtonite—dAnalysis of edingtonite: by M. F. Heddle. Phil. Mag. 
[4] ix. 179; J. pr. Chem. Ixv. 255. 

Emerald.—On the beds of emerald in the high valley of Harrach: by 
M. Ville. Compt. rend. xli. 698. 

Euclase.—New researches on the composition of euclase: by 4. Damour. 
Compt. rend. xl. 94. 

Euxenite.—Analysis of euxenite and orthite; by H. Strecker. J. pr. 
Chem. [3] xxviii. 384. 

Fahl-ore.—On a fahl-ore rich in mercury from Kottenbach in Upper 
Hungary: by G. vom Rath. Pogg. Ann. xcvi. 322. 

Felspar.—Examination of some felspathic rocks: by 7. S. Hunt. Phil. 
Mag. [4] ix. 354. 

— On the composition of the felspars of the granite of the Dublin and 
Wicklow mountains: by J. 4. Galbraith. Phil. Mag. [4] ix. 40; 
J. pr. Chem. lxiv. 435. 

— On the analysis of the potash and soda felspars of one of the Dublin 
mountains: by F. M. Jennings. Phil. Mag. [4] x. 511. 

— On the occurrence and composition of a lithia felspar from the neigh- 
bourhood of Radeberg: by G. Jenzsch. Pogg. Ann. xcv. 304. 

— On the felspars occurring in the granites of the Dublin and Wicklow 
mountains: by J. 4. Galbraith. Phil. Mag. [4] x. 420. 

Glottalite——On two doubtful British species, glottalite and zeusxite: by 
R. P. Greg. Phil. Mag. [4] x. 118. 

Granite.—Note on the granite of Bomarsund: by MM. Malaguti and 
Durocher. Compt. rend. xl. 968. 
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Minerals: Granite-—On the chemical composition of the granites of the 


south-east of Ireland: by S. Haughton. Phil. Mag. [4] x. 23. 

Graphite.—Crystalline form of graphite and chondrodite: by NV. 4. £. 
Nordenskiold. Pogg. Ann. xciv. 110. 

— On a new process for the purification and disintegration of graphite : 
by B. C. Brodie. Ann. Ch. Phys. [3] xlv. 351. 

Greenstone.—Chemical examination of some greenstones from Silesia : 
by G. v. Rath. Pogg. Ann. xev. 533. 

Gypsum.—On the acid springs and gypsums of Upper Canada: by 
S. Hunt. Compt. rend. xl. 1348. 

Herrerite.—Herrerite identical with smithsonite: by F. 4. Genth. Sill. 
Am. J. [2] xx. 118. 

Heulandite.—Note on heulandite and scapolite from Arendal: by 
E. Zschau. Sill. Am. J. [2] xx. 272. 

Hornblende, — On the chemical composition of hornblende from the 
Norwegian zircon-syenite: by 7. Scherer. J. pr. Chem. Ixv. 341. 
Idocrase.—Analysis of idocrase from Ducktown, Polk Co., Tenn.: by 

J. W. Mallet. Sill. Am. J. [2] xx. 85. 

Lazulite—On lazulite from Wermland, in Sweden: by J. Igelstrim. 
J. pr. Chem. Ixiv. 253. 

Leuchtenbergite—On leuchtenbergite, and the accompanying mine- 
rals, hydrargyllite, garnet, perowskite, magnetite, talkapatite, &c. : 
by G. H. 0. Volger. Pogg. Ann. xevi. 414, 

Leucophane.—On the crystalline form of leucophane: by R. P. Greg. 
Phil. Mag. [4] x. 510. 

Lime-stone.—On lime-stones from Madeira: by E. Schweizer. J. pr. 
Chem. Ixiii. 201. 

Lunnite.— Analysis of lunnite from Cornwall: by Dr. Heddle. Phil. Mag. 
[4] x. 39. 

Mar].—Analysis of two marls from the neighbourhood of Osnabriick, and 
examination of their solubility m carbonic acid and water: by 
C. Struckmann. Ann. Ch. Pharm. xciv. 170; J. pr. Chem. Ixvi. 508. 

— Analysis of a marl: by W. Martius. Ann. Ch. Pharm, xciii. 366; J. pr. 
Chem. lIxv. 116. 

— Examination of marls; by C Scheibler. J. pr. Chem. Ixv. 228. 

Melaphyre.—Microscopic and chemical examination of the mineral from 
Hockenberg, near Neurade, hitherto regarded as melaphyre: by 
G. Jenzsch. Pogg. Aun. xev. 418. 

Mejonite.—Crystalline form of mejonite: by C. Rammelsberg. Pogg. 
Ann. xciy. 434. 

Mica.—On the chemical composition and optical properties of the mica 
of the Dublin, Wicklow, and Carlow granites: by S. Haughton. Phil. 
Mag. [4] ix. 272; J. pr. Chem. Ixv. 381. 

— On biaxial mica from Vesuvius: by WV. v. Kokscharow. Pogg. Ann. 
xciv. 212; Compt. rend. xxxix. 1135. 

— Approximate determination of the refractive indices of mica: by 
W. Haidinger. Pogg. Ann. xev. 493. 

— Analysis of various species of mica, and of clay and mica slates: by 
Th. Kjerulf. J. pr. Chem. Ixv. 187. 

— The interference-lines in mica: by W. Haidinger. Pogg. Ann. xcvi, 
453. 
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Minerals: Mineralmoor.—On the mineralmoor of Marienbad: by C. G@. 


Lehmann. J. pr. Chem. Ixv, 457. 

Orthite.—Analysis of euxenite and orthite: by H. Strecker. J. pr.Chem. 
Ixiv. 384. 

Pectolites——On British pectolites: by M. F. Heddle and R. P. Greg. 
Phil. Mag. [4] ix. 248. 

Pennine.—Approximate determination of the refractive indices of pen- 
nine: by W. Haidinger. Pogg. Ann. xcv. 620. 

Perowskite.—On the perowskite of Zermatt: by M. Dumour. Ann. Min. 
[5] vi. 512, 

Phosphorite.—Analysis of phosphorite from the Tyrol: by R. Blume. 
Ann. Ch. Pharm. xciv. 354; J. pr. Chem. Ixvi. 124, 

Platinum.—Analysis of platinum-ore from Borneo, Ann. Ch. Pharm. 
xevi. 243. 

Polyhalite.—Composition of red polyhalite from Vio, Dep. of the Meurthe: 
by G. Jenzsch. Pogg. Ann. xciv. 175; J. pr. Chem. lxiv. 436. 

Prosopite.—On prosopite: by G. Brush. Sill. Am. J. [2] xx. 273. 

Pseudomalachite.—Selenium in pseudomalachite from Rheinbreiten- 
bach: by Prof. Bodeker. Ann. Ch. Pharm. xciv. 356; J. pr. Chem. 
Ixvi. 125. 

Quartz.—Physical and crystallographical researches on quartz: by 
M. Descloizeauxz, Ann. Ch. Phys. [8] xlv. 129; Compt. rend. xl. 
1019 [Report thereon, by M. de Sénarmont: Ibid. 1132]; Sill. Am. 
J. [2] xx. 270. 

— On the trigonal trapezohedron of the hexagonal system, and its occur- 
rence in quartz: by 4. Kenngott. Pogg. Ann. xciv. 591. 

— Density of quartz afterfusion and rapid cooling: by Ch. Deville. Compt. 
rend. xl. 769; J. pr. Chem. Ixv. 345. 

— Veins of quartz deposited by water: by 7. F. Glocker. Pogg. Ann. 
xev. 610. 

Scapolite—Note on heulandite and scapolite from Arendal: by Z£. 
Zschau. Sill. Am. J. [2] xx. 272. 

Shale.—Chemical examination of shales from the Duchy of Nassau: by 
A. Dolifus and C. Neubauer. J. pr. Chem. Ixv. 199. 

Silicates.—On the formation and composition of certain silicates con- 
taining lime and alumina: by G. Jenzsch. Pogg. Ann. xcv. 307. 
Silver.—On the crystalline form of brittle silver-glance (Spréd-glaserz) : 

by C. H. Schroder. Pogg. Ann. xev. 257. 

Slate.—Analysis of clay and mica-slate: by 7h. Kjeru/f. J. pr. Chem. 
Ixv. 187. 

Spars.—On the relation between chemical composition, specific gravity, 
and crystalline form, in the spathic carbonates: by F. H. Schréder. 
Pogg. Ann. xcv. 441, 562. 

S pherosiderite——Vanadium and titanium in spherosiderite found near 
Bonn: by Prof. Bodeker. Ann, Ch. Pharm. xciv. 355. 

Svanbergite——On svanbergite from Wermland, in Sweden: by J. 
Igelstrim. J. pr. Chem. lxiv. 252. 

Table spar.—On table spar from the Morne mountains: by UM. F. Heddle. 
Phil. Mag. [4] ix. 452. 

Vesuvian.—On the chemical composition of vesuvian: by C. Rammelsberg. 
Pogg. Ann. xciv. 92; J. pr. Chem. Ixiv. 305. 
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Minerals: Vesuvian.—On the quantity of water contained in vesuvian: by 

G. Magnus. Pogg. Ann. xcvi. 347. 

Wilsonite.—Note on the mineral wilsonite: by 7. 8. Hunt. Phil. Mag. 
[4] ix. 382; J. pr. Chem. Ixv. 503. 

— Hunt’s wilsonite a scapolite. Sill. Am. J. [2] xx. 269. 

W olfram.—On a wolfram from the Harz. J. pr. Chem. Ixiv. 124. 

Zeuxite.—On two doubtful British species, glottalite and zeusite: by 
R. P. Greg. Phil. Mag. [4] x. 118. 

Zoisite.—Zirconia in zoisite. J. pr. Chem. lxiv. 316. 

Molybdenum.—On metallic tungsten and molybdenum: by Wohler. Ann. 

Ch. Pharm. xciv. 255; Chem. Gaz. 1855, 206; J. pr. Chem. lxvi. 507. 
—— Analysis of molybdate of lead, and its use as a test for phosphoric acid : 
by W. Wicke. Ann. Ch. Pharm. xev. 373; Chem. Gaz. 1855, 413. 

Mordants.—Silicate of soda as a means of fixing aluminous and iron mor- 
dants: by P. Bolley. Chem. Gaz. 1855, 58. 

Mucates.—On the mucates of the alkalies: by S. W. Johnson. Ann. Ch. 
Pharm. xciv. 225; J. pr. Chem. Ixvi. 85. 

—— On bimucate of amyl: by S. W. Johnson. J. pr. Chem. lxiv. 157; Chem. 
Gaz. 1855, 188. 

Muscles.—Researches on the composition of the muscles in the several grades 
of the animal series: by MM. Valenciennes and Frémy. Compt. rend. 
xli, 735. 

Mustard.—Artificial production of essential oil of mustard: by MM. Berthelot 
and de Iuca. Compt. rend. xli. 21; Ann. Ch. Phys. [3] xliv. 495; 
J. Pharm. [3] xxviii. 123; Chem. Gaz. 1855, 288. 

—— On the artificial formation of essential oil of mustard: by WV. Zinin. Ann. 
Ch. Pharm. xev. 128; J. pr. Chem. lxiv. 504. 

Examination of some compounds of sulphosinapic acid: by H. Will. 
Ann. Ch. Pharm. xcii. 59; J. pr. Chem. lxiv. 167; Chem. Gaz. 1855, 
117; Ann. Ch. Phys. [3] xliii. 344; J. Pharm. [3] xxvii. 374; Chem. 
Soe. Qu. J. viii. 183. 


N, 


Naphtha.—On some of the basic constituents of coal-naphtha, and on chry- 
sene: by C. G. Williams, Chem, Gaz. 1855, 401. 

Naphthalin—Sublimation of naphthalin, Ann. Ch. Pharm. xciii. 383; 
Chem. Gaz, 1855, 149; J. pr. Chem. Ixiv. 516. 

—— On some derivatives of naphthalin: by M. Dusart. Compt. rend. xli. 493 ; 
Chem. Gaz. 1855, 408. 

Nickel.—On the deposits of nickel in the Département de l’Isére: by M. 
Gueymard. Compt. rend. xl. 984. , 

—— Quantitative analysis of an alloy of zinc and nickel. J. Pharm. [3] xxvii. 

295. 

Separation of nickel from cobalt: by 7. H. Heary. Chem. Gaz. 1855, 237. 

Niobium.—Researches on ilmenium, niobium, and tantalum: by R. Hermann. 
J. pr. Chem. Ixv. 54. 

Nitraniline.—See Aniline. 

Nitrates.—On a natural deposit of nitre in Pennsylvania. J. Pharm. [3] 

XXVil. 295. 
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Nitrates.—On the iodonitrate of silver: by J. Schuauss. Chem. Gaz. 1855, 
127, 347. 

— On the decomposition of the nitrates by charcoal: by M. Vogel, jun. 

J. Pharm. [3] xxviii. 354, 

On tribasic nitrate of lead: by M. Vogel, jun. J. Pharm. [3] xxviii. 395. 

Nitre.—On the action of nitre on vegetation: by M. Boussingault. Compt. 
rend, xli. 845. 

Nitrites.—On the nitrite of cobaitic oxide and potash: by 4. Stromeyer. Ann 
Ch. Pharm. xcvi. 218. 

Nitrobenzol.—See Benzol. 

Nitrocoumarine.—On coumaramine, anew base derived from nitrocoumarine: 
by 4. Frapolli and L. Chiozza. Ann, Ch. Pharm. xev. 252; Chem. 
Gaz. 1855, 395. 

Nitrogen.—Remarks on vegetation, undertaken with the view of examining 
whether plants fix in their organism the nitrogen which exists in the 
air in the gaseous state: by M. Boussingault. Ann. Ch. Phys. [3] 
xliii. 149. 

—— On the source of nitrogenin plants: by 4. Petzholdt. J.pr.Chem. lxv.101. 

—— Note on the assimilation of nitrogen by agricultural plants: by M. Roy. 
Compt. rend. xxxix. 1133. 

—— On two new methods for the determination of nitrogen in organic and in- 
organic compounds: by Maxwell Simpson. Aun. Ch. Pharm. xev. 63. 

—— On the direct determination of nitrogen: by J. Schiel. Sill. Am. J. [2] 
xx. 220. 

—— Determination of nitrogen in guano. J. pr. Chem. Ixv. 230. 

—— Report on a memoir by M. Ville on the assimilation of atmospheric 
nitrogen by plants: by WM. Chevreul. Compt. rend. xli. 757.—Remarks 
on a passage in this report respecting the chemical action of the solar 
rays: by M. Biot. Ibid. 777. 

Nitroglycerine.—See Glycerine. 

Nitrotoluol..—See Zoluol. 

Nutrition.—Analytical researches on substances intended for animal food. 
Part II.: by Js. Pierre. Compt. rend. xli. 47. 

—— Report on an alimentary substance: by M. Boussingault. Compt. rend. 
xl. 1016. 

— On the changes which sugar undergoes during nutrition: by Dr. Becker. 
J. Pharm. [3] xxvii. 298. 

—— On fats, and on the nutritive powers of various kinds of fish: by M. Payen. 
Compt. rend, xli. 1. 


O. 


Oils.—On the saponification of oils under the influence of substances which 
accompany them in seeds: by J. Pelouze. Compt. rend. xl. 605; 
Chem. Gaz. 1855, 161; Pharm. J. Trans. xv. 40; J. pr. Chem. Ixy. 
300; J. Pharm. [3] xxvii. 321. 

Mode of detecting the admixture of an oil from the seed of a cruciferous 
plant in another oil obtained from grain or fruit: by M. Mailho. 
J. Pharm, [3] xxviii. 111; Pharm. J. Trans. xv. 119. 


~ 
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Oils—On the use of certain essential oils in the arts: by M. Girard. J. 
Pharm. [3] xxviii. 299. 
Gus and oil from vegetable substances: by J. H. Johnson. J. Fr. Inst. 
[3] xxix. 354. 
Oils, Volatile—On the acid waters which pass over in the distillation of 
volatile oils: by G. Wunder. J. pr. Chem. Ixiv. 499. 
—— Observations on iodised oil: by M. Bredschneider. J. Pharm. [3] xxvi. 
433. 
—— Chemical researches on castor oil, and on caprylic alcohol obtained from it : 
by J. Bouis. Ann. Ch. Phys. [3] xliv. 77; J. Pharm. ,3] xxviii. 
113, 199. 
—— Artificial formation of cinnamon oil: by 4. Strecker. Ann. Ch. Pharm. 
xciii. 370; Ann. Ch. Phys. [3] xliv. 354—Also by M. Wolf. J. 
Pharm. [3] xxvii. 294. 
—— On the so-called oil of cinnamon leaves from Ceylon: by J. Stenhouse. 
Ann. Ch. Pharm. xcv, 103; J. Pharm. [3] xxviii. 237; Pharm. J. 
Trans. xiv. 319. 
—— On the different varieties of cod-liver oil. Pharm. J. Trans, xiv. 413. 
—— Adulterations of cod-liver oil: by M. Berthe. J. Pharm. [3] xxviii. 
121. 
—— On certain dolphin oils, and on phocenic acid: by M. Berthelot. J. Pharm. 
[3] xxvii. 34; Chem. Gaz. 1855, 187; J. pr. Chem. Ixiv. 495. 
Artificial production of essential oil of mustard: by MM. Berthelot and 
de Iuca. Compt. rend. xli. 21; Ann. Ch. Phys. [3] xliv. 495; Chem. 
Gaz. 1855, 288. 
—— On the artificial formation of essential oil of mustard: by NW. Zinin. Ann. 
Ch. Pharm. xev. 128; J. pr. Chem. Ixiv. 504. 
—— Preliminary notice on olive oil: by W. Heintz. J. pr. Chem. Ixiv. 111. 
Margaric acid from olive oil: by J. Collett. J. pr. Chem. lxiv. 108. 
Germination of oleaginous seeds: by H. Hellriegel. J. pr. Chem. Ixiv. 95. 
—— On esculetine and oil of origanum: by Fr. Rochleder. J. pr. Chem. 
lxiv. 29, 
—— On the behaviour of palm oil when heated: by J. J. Pohl. Wien. Akad. 
Ber, xii. 80; Chem. Gaz. 1855, 87; J. pr. Chem. Ixiii. 240; Pharm. 
J. Trans. xiv. 259. 
—— On the volatile oil of Péychotis Ajwan: by R. Haines. Chem. Soc. Qu. J. 
Vili. 289. 
—— On the stearoptene obtained from the oil of Ptychotis Ajwan: by J. Sten 
house. Ann. Ch. Pharm. xciii. 269; J. Pharm. [3] xxvii. 478, 
—— Clarification of rape oil: by R. Wagner. Pharm. J. Trans. xv. 43. 
—— Shark’s-liver oil. Pharm. J. Trans. xiv. 453. 
Olefiant Gas.—On the reproduction of alcohol from olefiant gas: by M. 
Berthelot. Compt. rend. xl. 102; Chem. Gaz. 1855, 61; Ann. Ch, 
Pharm. xciv. 78; J. pr. Chem. Ixv, 274. 
Oloba.—See Fats. 

Ononis.—On the root of Oxonis spinosa: by H. Hiasiwetz. Wien. Akad. Ber. 
xiv. 141; Chem. Gaz. 1855, 321, 342; J. pr. Chem. Ixv. 419. 
Opium.—On indigenous opium: by M. Deschnemes. Compt. rend. xl. 34; 

also by M. Roux, Ibid. 130. 
—— On indigenous opium: by M. Rous. J. Pharm. [3] xxvii. 186, 
VOL. VIII.—NO. XXXII. AA 
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Ordeal Bean.—See Bean. 

Ores.—On the smelting of pyritic ores containing small proportions of silver 
and copper with a large proportion of zinc: by Prof: Plattner. Chem. 
Gaz. 1855, 14. 

Organic Analysis.—See Azalysis. 

Organic Matter.—lIncineration of organic matter: by J. W. Slater. Chem. 
Gaz. 1855, 53; J. pr. Chem. Ixv. 253. 
Organo-metallic Bodies.—Researches on organo-metallic bodies. Second 
Memoir—Zincethyl: by 2. Frankland. Phil. Trans. 1855, ii. 259; 
Proc. Roy. Soc. vii. 303; Chem. Gaz. 1855, 158; Phil. Mag. [4] ix. 
539; Ann. Ch. Pharm. xey. 28; Ann. Ch. Phys. [3] xlv. 114; J. pr. 
Chem. Ixv. 22. 
Note respecting the history of organic metal compounds: by FZ. Frankland. 
Aun. Ch. Pharm. xcv. 50; J. pr. Chem. Ixiv. 45.—Reply by C. Léwig. 
J. pr. Chem. Ixv. 355. 
Osmose.—On osmotic force: by 7. Graham. Chem. Soc. Qu. J. viii. 48; 
Ann. Ch. Phys. [3] xlv. 5. 

—— On osmose and its industrial applications: by M. Dubrunfaut. Compt. 
rend. xli. 834. 

Oxalates.—Crystallo-chemical monograph on oxalic acid and its salts: by 
C. Rammelsberg. Pogg. Ann. xev. 177. 

—— On the green colour of the ferrico-alkaline oxalates: by W. Haidinger. 
Pogg. Ann. xciv. 246. 

Oxidation.—On various phenomena of oxidation and reduction: by M. KuAl- 
mann. Compt. rend. xli. 538, 

Oxides.—On the metallic and some other oxides, in relation to catalytic phe- 
nomena: by J. #. Ashby. Proc. Roy. Soc. vii. 322; Chem. Gaz. 1855, 
195; Phil. Mag. [4] x. 52, 

—— On oxides of the form R,O,: by F. Rochleder. Wien. Akad. Ber. xv. 364; 
Chem. Gaz. 1855, 291. 

—— On the solubility of various metallic oxides and earthy carbonates, and 
on certain reactions exhibited by their solutions: by 4. Bineau. 
Compt. rend. xli. 509. 

—— Determination of metallic oxides by carbonic acid: by H. Vodl. Ann. 
Ch. Pharm. xciv. 217. 

—— On the various methods of determining the weak or strong basic power of 
an oxide: by H. Rose. Pogg. Ann. xcvi. 195, 436. 

Oxy gen.—Preparation, on the large scale, of oxygen obtained by the decom- 
position of water: by M. Muller. Compt. rend. xl. 906; J. pr. Chem. 
Ixv. 320. 

—— Researches on oxygen in the nascent state: by 4. Houzeau. Compt. rend. 
xl. 947; J. Pharm. [3] xxvii. 413; Pogg. Ann. xev. 484; Chem. Soe. 
Qu. J. viii. 237; J. pr. Chem. Ixv. 499. 

—— Researches on the magnetic power of oxygen: by Z. Becquerel. Compt. 
rend. x1. 910; Phil. Mag. [4] ix. 474; Ann. Ch. Phys. [3] xliv. 209. 

Note on various phenomena of oxygenation: by F. Kuhlmann. Compt. 
rend. xli. 470; Chem. Gaz. 1855, 434. 


—— Improvements in obtaining oxygen gas and applying it in the manufac- 
ture of various acids and chlorine, for oxidating metallic solutions, and 
for ageing and raising various colouring matters (J. Swindells’ and 
W. Nicholson’s patent). Chem. Gaz. 1855, 139. 


—— + et 
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Oxygen.—On the influence of free oxygen in analyses by oxidation and 
reduction: by F. Kessler. Pogg. Ann. xevi. 332. 
—— On some remarkable chemical properties of electrolytic oxygen and hy- 
drogen: by H. Osann. Pogg. Ann. xcvi, 498; J. pr. Chem. Ixvi. 102. 
On the estimation of oxygen in organic analyses: by M. Baumhauer. Ann. 
Ch. Phys. [8] xlv. 327. 
Ozone.—On the constitution and properties of ozone: by 7. Andrews. Proc. 
Roy. Soe. vii. 475; Chem. Gaz. 1855, 339. 
—— On ozone: by C. F. Schénbein. Pharm. J. Trans. xiv. 323, $71. 
—— Results of the ozonometrical observations in Bern, from Dec. 1853 to 
Nov. 1854: by R. Wolf. Pogg. Ann. xciv. 335. 
—— First result of ozonometric observations in Cracow: by F. Karlinski. 
Pogg. Ann. xciii. 627. 


A 


Paint.—On a new mode of painting: by MW. Claudot. Compt. rend. xli. 785; 
see Lime. 

Pancreas.—On the pancreatic secretion: by C. Schmidt. Ann. Ch. Pharm. 

xcii. 33; J. pr. Chem. lxiv. 239; Chem. Gaz. 1855, 96. 
On a peculiar concretion of the pancreas: by 0. Henry, Jun. J. Pharm. 
[3] xxvii. 285. 

Pancreatic Juice.—On the analysis of fats, and on the action of the pan- 
creatic juice in presence of those compounds: by M. Berthelot. J. 
Pharm. [3] xxvii. 29. 

Papaverine.—Researches on papaverine: by 7. Anderson. Ed. Phil. Trans. 
xxi. pt. 1; Ann. Ch, Pharm. xciv. 235; Chem. Soc. Qu. J. viii. 282; 
J. pr. Chem. Ixv. 233; Chem. Gaz. 1855, 21. 

Paper.—New materials for the manufacture of paper. Pharm. J. Trans. 
xv. 31. 

Paraffin.—Examination of two specimens of native paraffin. Pharm. J. 
Trans. xiv. 381. 

Paranitraniline.—See Aniline. 

Pepper.—Examination of the Cubeba Clusii, Miquel, or black pepper of West 
Africa: by J. Stenhouse. Ann, Ch. Pharm. xcv, 106; J. Pharm. [3] 
XXViii. 238. 

Perspiration.—Occurrence of iron in normal urine and in perspiration: by 
MM. Viale and Latini. J. Pharm. [3] xxvii. 382. 

Phillyrin.—On phillyrin: by C. Bertagnini. Aun. Ch. Pharm. xcii. 109 ; 
J. Pharm. [3] xxvii. 58; J. pr. Chem. Ixiv. 246; Ann. Ch. Phys. [3] 
xliii. 351; J. Pharm, [3] xxvii. 375; Chem. Soc. Qu. J. viii. 187. 

Phloretin.—On phloretin: by H. Hlasiwetz. Aun. Ch, Pharm. xevi. 118. 

Phosphates—Action of water at a high temperature, and under strong pres 
sure on the pyrophosphates, metaphosphates, cyanides, &e.: by 
A. Reynoso. Ann. Ch. Phys. [3] xlv. 107. 

—— On the constitution of the phosphate of lime existing in animal charcoal, 
bone-ash, &c., with remarks: by J. D. Smith. Chem. Gaz. 1855, 201. 

—— On some ferroso-ferric phosphates: by G. Jenzsch. Pogg. Ann. xevi. 139. 

—— Crystallised phosphate of cobalt. Ann. Ch. Pharm. xciv. 357; J. Pharm. 
[3] xxviii. 238; J. pr. Chem. lxvi. 126. 
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Phosphates.—On Columbian guano, and on certain peculiarities in the 
behaviour of bone-phosphate of lime: by C. Morfitt. Chem. Gaz. 
1855, 451. 

Phosphites.—On a new phosphite of ethyl: by 4. W. Williamson. Ann. Ch. 
Phys. [3] xliv. 52. 

Phosphorescence.—See Light. 

Phosphorus.—Action of iodide of phosphorus on glycerine: by MM. Berthelot 
and de Luca. Ann. Ch. Phys. [3] xliii. 257; Compt. rend. xxxix. 
745; Chem. Soc. Qu. J. viii. 145. 

—-- Action of terchloride of phosphorus on a series of monohydrated acids: by 
M. Béchamp. Compt. rend, xl. 944. 

—— On a new mode of forming the sulphochloride of phosphorus, Ann. Ch, 
Pharm. xciii. 274; Ann. Ch. Phys. [3] xliv. 56. 

—— On a new organic acid containing phosphorus: by J. Fritzsche. J. pr. 
Chem. Ixiv. 205; Chem. Gaz. 1855, 109. 

—— Researches on the influence of sulphur upon iron, and on its partial neu- 
tralisation by phosphorus: by M. Janoyer. Ann. Min. [5] vi. 149. 

—— On some acetyl and phosphorus compounds: by H. Ritter. Ann. Ch. 
Pharm. xev. 208. 

—— On the use of hypochlorite of magnesia and hydrate of magnesia as an 
antidote to poisoning by phosphorus: by Z. Hofmann. Ann, Ch. 
Pharm. Ixxxiii. 146 ; Chem. Gaz. 1855, 884. 

—— Preliminary notice on the compounds of phosphorus with ethyl: by 
F. Berlé. J. pr. Chem. Ixvi. 73. 

—— Researches on some new phosphorus bases: by 4. Cahours and A. W. 
Hofmann. Compt. rend. xli. 831. 

Photograph y.—Transformation of heliographic impressions into indelible 
pietures fixed by the methods of ceramic decoration: by L. de Camarsac. 
Compt. rend. xl. 1266, 

—— Report on two photographic processes, by M. Taupenot: by WM. Chevreul. 
Compt. rend. xli. 383. 

—— On a photographic method of determining the height of clouds: by 
M. Pouillet. Compt. rend. xl. 1157. 

—-— On a more convenient form of applying gallic acid as a developing agent 
iu photography: by W. Crookes. Phil. Mag [4] ix. 225; J. pr. Chem. 
Ixv. 315. 

—— Method of obtaining positive pictures by means of the camera obscura: by 
A. Moitessier. Compt. rend. x]. 120, 

—— Analysis of positive photographic impressions: by 4. Davanne. Ann. 
Ch. Phys. [3] xliii. 485. 

—— On the causes of the alteration of positive photographic impressions, and 
on the means of reviving them: by MM. Davanne and Gizard. 
Compt. rend. xli. 666. 

On taking daguerreotypes without a camera: by J. F. Maschin. J. Fv. 
Inst. [8] xxix. 344. 


—— Preparation of bromide of ammonium for photographic purposes: by 
M. Engelhardt. J Pharm. [3] xxviii. 389. 

—— Process for obtaining lithographs by photography: by Prof. Ramsey. 
Pharm. J. Trans. xv. 232. 

—— Process for taking photographie pictures on glass: by J. 4. Cutting. J. 
Fr. Inst. [8] xxx. 198. 
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Plants.—On the source of nitrogen in plants: by 4. Petzholdt. J. pr. Chem. 
Ixv. 101. 

Note on the assimilation of nitrogen by agricultural plants: by MW. Roy. 
Compt. rend. xxxix. 1133. 

—— Analysis of the ashes of certain plants (Aster tripfolium and Chenopodium 

maritimum), and of the soil on which they grow: by 2. Harms. Ann. 
Ch. Pharm, xciv, 247. 

—— Abstract of the report on the influence of the solar radiations on the vital 
powers of plants growing under different atmospheric conditions. 
Part IIL: by J. H. Gladstone. Chem. Gaz. 1855, 420. 

Report on a memoir by M. G, Ville on the assimilation of nitrogen by 
plants: by M. Chevreul. Compt. rend. xli, 757; Appendix, 775. 
Remarks by M. Biot, 777. 

Platinum.—New researches on platinum-ores: by 2. Frémy. Ann. Ch. 

Phys. [3] xliv. 385. 
—— On the platinum of the Alps (5th Memoir): by 1. Gueymard. Compt. 
rend. xl, 1274. 

—— On the crystalline forms of the platinum-salts of the compound am- 
monium-molecules of ethyl: by C. Weltzien. Ann. Ch. Pharm. 
xciii, 272. 

On the alleged fluorescence of a solution of platino-cyanide of potassium : 
by G. Stokes. Phil. Mag. [4] x. 96, 

On platinised charcoal: by J. Stenhouse. Chem. Soc. Qu. J. viii. 105; 
Ann. Ch. Pharm. xevi. 36, 

—— On the coating of copper and brass with platinum by the electrotype : ‘by 

M. Jewreinoff. Chem. Gaz. 1855, 458. 
—— On the decomposition of the platinum-salts of the organic alkalies: by 
T. Anderson. Ann. Ch. Phys. [3] xlv. 366. 
--— Preliminary notice on the decompositions of the platinum double salts of 
organic bases: by 7. Anderson. Ann. Ch. Pharm. xevi. 199. 
Analysis of platinum-ore from Borneo, Aun, Ch. Pharm. xevi, 243. 
Pleochroism.—See Light. 
Pneumatic Trough.—Improved pneumatic trough: by G. Osann. J. pr. 
Chem. lxiv. 314. 

Polarisation.—See Light. 

Populine.—On populine: by &. Piria. Tl Nuovo Cimento, i. 198; Ann. Ch, 
Phys. [3] xiiv. 366; Ann. Ch. Pharm. xevi. 375. 

Porcelain.—Analysis of the Nymphenberg porcelain, and of the material used 
there for saggers: by F. Vielgath. Chem. Gaz. 1855, 474. 

Potash.—On the form and composition of borate of potash and ammonia: 
by C. Rammelsberg. Pogg. Ann. xcv. 199; J. pr. Chem. Ixv. 375. 

—— On the form and composition of tartrate of potash: by C. Rammelsberg. 
Pogg. Aun. xevi. 19. 

—— Preparation of pure carbonate of potash: by M. Bloch. Compt. rend. xl. 
364; J. pr. Chem, Ixiv. 319; Chem. Gaz. 1855, 113; Pharm. J. ‘Trans. 
xiv. 574. 

—— On the presence of cyanogen in Kuli carbone tartaro: by W. Wicke. Ann. 
Ch. Pharm. xciv. 43; J. pr. Chem. Ixv. 128; J. Pharm. [3] xxviii. 
399. 

Source of silica in carbonate of potash obtained by calcination of the 
bitartrate. Pharm. J. Trans. xv. 38. 
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Potash.—On the composition and phosphorescence of plate-sulphate of 
potash: by F. Penny. Phil. Mag. [4] x. 401; Pharm. J. Trans. 
xv. 231. 

—— On the nitrite of cobaltic oxide and potash: by 4. Stromeyer. Ann. Ch. 
Pharm. xcvi. 218, 

Potassium.—On a peculiar efflorescence of the chloride of potassium: by 
R. Warington. Chem. Soc. Qu. J. viii. 30; J. pr. Chem. Ixv. 251. 

Propylene.—On a new mode of formation of propylene: by M. Dusart. 
Compt. rend. xli. 495; Chem. Gaz. 1855, 412. 

— Remarks on the formation of iodopropylene: by MM. Berthelot and de 
Iuca. Ann. Ch. Phys. [3] xliv. 350. 

Propylenyl.—On some bodies of the propylenyl (allyl) series: by NV. Zinin. 
Chem. Gaz. 1855, 244; J. pr. Chem. lxv. 269; Ann. Ch, Pharm. 
xevi. 361. 

Ptychotis.—On the stearoptene of the oil of Ptychotis Ajwan: by J. Stenhouse. 

Ann. Ch. Pharm. xciii. 269; J. Pharm. [3] xxvii. 478. 
On the volatile oil of Pfychotis Ajwan: by R. Haines. Chem. Soc. Qu. J. 
viii. 289. 

Prussiates.—See Cyanogen. 

Pyritic Ores.—See Ores. 

Pyroxiline.—Researches on pyroxiline: by MM. Béchamp. Compt. rend. 
xli. 817. 


Q. 


Quercitrin—On quercitrin and rutic acid: by H. Hlasiwetz. Ann. Ch. 
Pharm. xevi. 118. 

Quinine.—Further researches into the properties of the sulphate of iodo- 
quinine or herapathite, more especially in regard to its crystallography, 
with additional facts concerning its optical relations: by W. B. 
Herapath. Phil. Mag. [4] ix. 366; J. pr. Chem. Ixv. 380. 

—— Occurrence of quinine in the urine of patients treated with the salts of 
that alkaloid: by I. Bonnewyn. J. Pharm. [3] xxvii. 387, 

—— Quinine and quinidine found in the urine of patients treated with 
salts of those alkaloids: by W. Herapath. J. Pharm [3] xxvii. 205. 


R. 


Radicals, Organic.—On a new class of organic radicals: by 4. Wurtz. 
Ann. Ch. Phys. [3] xliv. 275; Compt. rend. xe. 1285; Chem. Gaz. 
1855, 285; J. pr. Chem. Ixvi. 75; Ann. Ch. Pharm. xevi. 364. 

Radicals.—On the substitution of the aldehyde-radicals in ammonia: by 
J. Natanson. Aun. Ch. Pharm. xciv. 48; Chem. Gaz. 1855, 12; 
J. pr. Chem. Ixiv. 164; Chem. Soc. Qu. J. viii. 150. 

Rape.—Experiments on the inorganic materials required for the fructification 
of winter wheat, summer barley, and summer rape: by the Prince of 
Salm-Horstmar. J. pr. Chem. xiv. 1. 

Reduction.—On various phenomena of oxidation and reduction: by M. 
Kuhlmann. Compt. rend. xli, 538. 
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Resin.—On the gum of Sonora, juice of Varennea, and resin of Panal: by 
L. Soubeiran. J. Pharm. [3] xxviii. 196. 

—— Microscopical observations of very regular movements accompanying 
the precipitation of resinous bodies from alcohol: by #. H. Weber. 
Pogg. Ann. xciv. 447. 

—— On the so-called jalap-resins: by W. Mayer. Ann. Ch. Pharm. xcv. 129. 

Rhoda nogen.—See Cyanogen. 

Rocks.—Examination of some felspathic rocks: by 7. 8. Hunt. Phil. Mag. 
[4] ix. 363; Compt. rend. xli. 186. 

—— On the cause of the green colour of certain Neptunian rocks, especially of 

dolomite: by 4. Petzholdt. J. pr. Chem. Ixiii. 193, 

On the splitting of rocks: by If. Lanzel. Compt. rend. xl. 182, 

Rotatory Power.—See Light. 

Rubian.—On rubian and its products of decomposition: by #. Schunck. Part 
Ill. Phil. Trans. 1855, ii. 389; Proc. Roy. Soc. 477; Chem. Gaz. 
1855, 357. 


8. 


Saccharine Substances.—On the neutral compounds of saccharine sub- 
stances with acids: by M. Berthelot. Compt. rend. xli. 452. 
Saffron.—Adulteration of saffron with flowers of /uminella: by L. Soubeiran. 
J. Pharm. [3] xxvii. 266. 

Salicyl—Researches on some new compounds of salicyl: by C. Gerhardt. 
Ann. Ch. Phys. [3] xlv. 90. 

Saline Solutions,—On the supersaturation of saline solutions: by H. Loewed. 
Ann. Ch. Phys. [3] xliiii 405; xliv. 313; Compt. rend, xl. 481, 
1169. 

Saliva.—On the saliva of Dolium galea: by Troschel. Pogg. Ann. xciii. 614 ; 
J. pr. Chem. lxiii. 170. 

Salt.—On the function of salt in agriculture: by 4. B. Northcote. Phil. Mag. 
[4] x. 179; Pharm. J. Trans, xv. 172. 

—— On the influence of common salt on the formation of minerals: by 
J. G. Forchhammer. Pogg. Ann. xcv. 60. 

—— On the object of salt in the sea: by Prof. Chapman. Phil. Mag. [4] 
ix. 236. 

Salts.—On the changes of volume which accompany the solution of anhydrous 
salts in water, and the dilution of aqueous saline solutions: by 
P. Kremers. Pogg. Ann. xev. 110. 

—— On the composition of certain salts: by C. Rammelsberg. Pogg. Ann. 
xciv. 507; J. pr. Chem. Ixv. 181. 

—— On the variations in the degree of affinity between water and salts: by 
P. Kremers. Pogg. Ann. xciv. 255. 

--— On the decomposition of insoluble salts by solutions of soluble salts: by 
H. Rose. Pogg. Ann. xciy. 481; xcv. 96, 284, 426; Chem. Gaz. 
1855, 373. 

San guinarine.—On the identity of sanguinarine and chelerithrine, and on 
the direct determination ef nitrogen: by J. Schiel. Sill. Am. J. [2] 
XxX. 220. 
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Sawdust.—On the manufacture of alcohol from sawdust: by M. Arnault. 
Chem. Gaz, 1855, 95. 

Seeds.—Germination of oleaginous seeds: by H. Heliriegel. J. pr. Chem. 
Ixiv. 95. 

Selenium.—On selenide and seleniochloride of bismuth: by R. Schueider. 

Pogg. Ann. xciv. 628; J. pr. Chem. lxv. 353. 
Selenium in pseudomalachite from Rheinbreitenbach: by Prof. Bodeker. 
Ann. Ch. Pharm. xciv. 356; J. pr. Chem. Ixvi. 125. 

Seminal Fluid.—<Action of the seminal fluid on neutral fats: by M. Longet. 
Compt. rend, xxxix. 1090; J. pr. Chem. Ixiv. 251. 

Sheathing—On the composition of the sheathing of ships, J. Fr. Inst. 
[3] xxix. 48, 

Silica—On hydrate of silicic acid and silicate of ammonia: by J. Liebig. 
Ann. Ch. Pharm. xciv. 373; Chem. Gaz. 1855, 371. 

—— Source of silica in carbonate of potash obtained by calcination of the 
bitartrate. Pharm. J. Trans. xv. 38. 

—— On the hydrated silica obtained in the decomposition of silicate of soda in 
the manufacture of coloured tissues: by #. M. Plessy. Compt. rend. 
xli. 599. 

Silicates——-On the decomposition of alkaline silicates by carbonic acid, and 
on the solubility of silicic acid in pure water, as well as in presence of 
hydrochlorie acid, carbonic acid, ammonia, sal-ammoniac, and bicar- 
bonates: by L. Struckmann. Ann. Ch. Pharm. xciv. 337 ; Chem. Gaz. 
1855, 261. 

—— On the formation and composition of certain silicates containing lime and 
alumina: by G. Jenzsch. Pogg. Ann. xcv. 307. 

—— On the use of silicate of poiash to fix colours on various substances: by 
M. Baudrimont, Compt. rend. xli. 367. 

—— Silicate of soda as a means of fixing aluminous and iron mordants: by 
P. Bolley. Chem. Gaz. 1855, 58. 

—— On various new applications of double silicates: by M. Kuhlmann. - Compt. 
rend. xli. 162; Pharm. J. Trans. xv. 80; Chem. Gaz. 1855, 298, 378, 
398. 

Silisium.—New researches on silicium and titanium: by H. Ste.-Claire Deville. 
Compt. rend. xl. 1034; Chem. Gaz. 1855, 228. 

—— On a new form of silicium: by H. Ste.-Claire Deville. Ann, Ch. Phys. 
[3] xliii. 31; Chem. Soc. Qu. J. viii. 242. 

—— Fulminating powder composed of silicium in the form of a metallic sponge: 
by M. Chenot. Compt. rend. xl, 969; Pogg. Ann. xcy. 335; J. pr. 
Chem. Ixy. 374. 

Silk.—Poisoning by sewing silk. J. Pharm. [3] xxvii. 461]. 

Silver.—Extraction of silver, by Augustin’s method, from copper matte con- 
taining lead and zinc: by Prof. Plattner. Chem. Gaz. 1855, 53. 

—— On acanthite, a new species of silver-glance: by 4. Keungott. Pogg. 
Ann. xev. 462. 

—— On a modification which it is convenient to introduce in certain cases into 
the assaying of silver in the humid way: by 4. Zevol. Ann. Ch. 
Phys. [3] xliv. 347. 

—— On the iodonitrate of silver: by J. Schnauss. Chem. Gaz. 1855, 127, 347. 

—— On the use of chloride of silver in qualitative analysis with the blowpipe : 
by H. Gericke. Chem, Gaz. 1855, 188. 
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Silyer.—Removal of stains of nitrate of silver. Chem. Gaz. 1855, 348. 

On a new ore of silver: by H. J. Brooke. Phil. Mag. [4] x. 436. 

Skin—Action of carbonic acid on the skin: by M. Herpin. Compt. rend. x], 
690, 1101. 

—— On the sensation of heat produced by carbonic acid in contact with the 
skin: by M. Boussingault. Ann. Ch. Phys. [3] xliv. 204; Compt. 
rend, xl. 1004. 

Slags.—Analyses of slags from the charcoal-fed blast-furnaces at the Concordia 
iron works, near Coblentz: by #. d/thaus. Ann. Ch. Pharm. xciv. 348. 

—— On the crystalline form and chemical composition of some iron-furnace 
slags: by Zh. Scheerer. Ann. Ch. Pharm. xciv. 79. 

—— Improvements in the treatment of heating, puddling, and refining iron 
slags and cinders (F. C. Calvert's patent). Chem. Gaz. 1855, 279. 

Slate—On the metamorphosis of clay-slate at Eichgriiu, in Saxony: by 
by L. Carius. Ann. Ch. Pharm. xciv. 45; J. pr. Chem. lxv. 118. 

Smoke.—Apparatus for the prevention of smoke in furnaces heated with coal : 
by M. Dumeril. Compt. rend. xl. 934. 

Soap.—On the use of alge and other plants in the manufacture of soaps: by 
the Chev. de Claussen. Pharm. J. Trans. xy. 238. 

Soda.—On the solubility of carbonate of soda: by H. Loewel. Ann. Ch. 
Phys. [3] xliv. 327—Remark by M. Payen. Ibid. 330. 

—— On the solubility of carbonate of soda: by M. Payen. Aun. Ch. Phys. 
[3] xliii. 233; Ann. Ch. Pharm. xciv. 128; J. Pharm. [3] xxvii. 288, 
Remark thereupon, by M. Loewel. Ann. Ch. Phys. [3] xliii. 4>8. 

—— Use of native sulphate of magnesia instead of sulphuric acid in the 
manufacture of sulphate of soda: by R. de Luna, Ann. Ch. Pharm, 
xevi. 104; Chem. Gaz. 1855, 400. 

Sodium.—On sodium and its manufacture: by VW. Beetson. Pharm. J. Trans. 
XV. 227. 

Soils—Analysis of the ashes of certain plants, and of the soil on which they 
grow: by Hd. Harms. Ann. Ch. Pharm, xciv. 247; J. pr. Chem. 
Ixv. 510. 

—— Chemical examination of various plant-ashes, soils, and waters: by H. 8S. 
Johnson; and their relation to certain conditions of vegetation in 
Bavaria: by O Lendtner. Ann. Ch. Pharm. xev. 220. 

—— Analysis of the lower stratum of the Liineburg soil containing infusoria : 
by W. Wicke. Ann.Ch. Pharm, xevi, 128. 

Solidification.—Observations on fusion and solidification: by J. Bouis. 
Ann. Ch. Phys. [3] xliv. 152. 

Solution.—Thoughts on solution, and on the chemical process: by 7. S. Hunt. 
Chem. Gaz. 1855, 92; Sill. Am. J. [2] xix. 100. 

Sorgho.—On the Sorgho sucré: by L. Vilmorin. J. Pharm. [3] xxviii. 63. 

Specific Gravity.—See Density. 

Specific Volume.—See Volume. 

Spirit of Wine.—See Alcohol. 

Stannates.—See Zin. 

Starch.—Micro-chemical researches on the digestion of starch and amylaceous 
foods: by P. B. Ayres. Proc. Roy. Soe. vii. 225. 

—— On the colouration of starch by iodine: analytical method of detecting 
starch when its presence is disguised by certain organic substances : 
by 4. Béchamp. J, Pharm. [3] xxvii, 406. 
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Starch—On the blue colouration of starch by iodine: by M. Blondot. J. 
Pharm. [3] xxviii. 45. 
Steam.—On the value of steam in the decomposition of neutral fatty bodies: 
by G. Wilson. Proc. Roy. Soc. vii. 182; Pharm. J. Trans. xiv. 514. 
Stearates.—On the products of the distillation of stearate of lime, and parti- 
cularly on stearin: by W. Heintz. Pogg. Ann. xcvi. 65; J. pr. Chem. 
Ixvi. 121; Chem. Gaz. 1855, 388. 
Stearin.—Products of stearin by distillation. Pharm. J. Trans. xiv. 522. 
Stearoptenes.—See Oils. 
Steel.— Manufacture of steel, J. Fr. Inst. [3] xxx. 133, 203, 
Stibamyls.—See dmyl. 
Stibethyl and Stibethylium—See Zhyl. 
Stillingia.—lInvestigation of the vegetable tallow from a Chinese plant, the 
Stillingia sebifera: by N. S. Maskelyne. Chem. Soc, Qu. J. viii. 1; 
J. pr. Chem. Ixv. 287. 
Stoichiometry.—Contributions to the stoichiometry of the physical properties 
of chemical compounds: by H, Kopp. Ann. Ch, Pharm. xevi. 1, 153, 
303. 
I.—Regularities in the boiling points of organic compounds. 
II.—On the specific volumes of liquids containing carbon, hydrogen, and oxygen. 
III.—On the specific volumes of compounds containing sulphur, chlorine, 
bromine, and iodine. 
1V.—On the specific volumes of liquid compounds in general. 
V.—Addendum to the investigation on the dependence of boiling point on com- 
position. 
Stone.—On Hutchinson's process for indurating and rendering impervious to 
moisture sandstone and other porous stone, plaster of Paris, &e. J. 
Fr. Inst. [8] xxvi. 136. ) 
Strontia.—Decomposition of the sulphates of strontia and lime by alkaline 
carbonates: by H. Rose. J. pr. Chem. Ixy. 317. 
Strontium.—Lithium and strontium obtained in the metallic state by elec- 
trolysis: by R. Bunsen. Compt. rend. xl.717; Chem. Gaz. 1855, 185. } 
—— On the preparation of strontium and magnesium: by 4. Matthiessen. 
Chem. Soc. Qu. J. viii. 107. 
Strychnine.—On the crystalline forms of strychnine: by 4. Kenngott. Pogg. 
Ann. xcv. 613. 7 
—— On the compounds of iodine and strychnine: by W. B. Herapath. Proce. 
Roy. Soe. vii. 447; Chem. Gaz, 1855, 320. 
Sublimation.—Description of an apparatus for sublimation: by Z. v. Gorup- 
Besanez. Ann. Ch. Pharm. xciii. 265. 
Sugar.—On the action of pure water and certain saline solutions on cane- 
sugar: by M.Béchamp. Compt. rend. xl. 456; J. Pharm. [3] xxvii. 274. ” 
Action of glucose on salts of copper in presence of acetates: by 4. Reynoso. 
Compt. rend. xli. 278. 


—— On the compounds of grape-sugar with chloride of sodium: by G. Stadeler. S 
Chem. Gaz. 1855, 44. 

—— On the changes which sugar undergoes during nutrition: by Dr. Becker. S 
J. Pharm. [3] xxvii. 298. S 


—— On the formation of sugar in the living organism: by G. Colin. Compt. 
rend, xl. 1268. 

—— Experimental researches on the origin of sugar in the animal economy: 
by WM. Poggiale. J. Pharm. [3] xxviii. 161; Compt. rend. xl. 887. 
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Sugar.—An experimental inquiry into the nature of the metamorphosis of 
saccharine matter as a normal process of the animal economy: by 
F.W. Pavy. Proce. Roy. Soe. vii. 370; Chem, Gaz, 1855, 275. 
~-— Note on the presence of sugar in the blood of the vena porta and of the 
hepatic veins: by Cl. Bernard. Compt. rend. x1. 716. 

On the glycogenic function of the liver: by M. Leconte. Compt. rend. 
x]. 903; xli. 461. 

—— On the formation of sugar in the liver: by Cl. Bernard. Compt. rend. 
x1. 589. 

On the formation of sugar in the liver, and on the normal existence of 
sugar in the blood of man and other animals: by Z. Figuier. J. Pharm. 
[3] xxvii. 343, 426; xxviii. 5; Compt. rend. x]. 228. 

—— On the formation of bile-sugar in the liver: by J. Moleschott. Compt. 
rend. xl. 1040. 

—— On the detection of sugar in diabetic urine: by M. Baudrimont. Compt. 
rend. xli. 176, 

—— Estimation of sugar in diabetic urine: by MM. Wicke and Lesting.. Ann. 
Ch. Pharm. xcvi. 87, 98, 100. 

—— On some saccharine matters: by M. Berthelot. Compt. rend. xli. 392. 
—— On the composition of sugar of milk, and its behaviour with oxide of 
copper: by G. Stddeler and W. Krause. Chem. Gaz. 1855, 67. 

—— On an animal glycogenous substance: by M. Lehmann. Compt. rend. xl. 
774; Chem. Gaz, 1855, 233. 

—— Detection of sugarin the blood of the vena porta: by M. Lehmann. Compt. 
rend, xli. 661.—Remarks by M. Bernard, ibid. 665; also by M. Figuier, 
ibid. 713. 

Sulphates.—On the double sulphates of the magnesia group, and their com- 
pounds one with the other: by H VoAl. Ann. Ch. Pharm. xciv. 57; 
J. pr..Chem. Ixv. 177. 

—— Decomposition of sulphate of baryta by alkaline carbonates: by H. Rose. 
Pogg. Ann. xcv. 96; Chem. Gaz. 1855, 186; J. pr. Chem. Ixiv. 
381. 

—— On the decomposition of the sulphates of strontia and lime by alkaline 
carbonates: by H. Rose. Pogg. Ann. xev. 284. 

—— On the solubility of certain sulphates of the magnesia-series in water : 
by 2. Tobler. Ann. Ch. Pharm. xev, 198. 

—— On the solubility of sulphate of lithia in water: by P. Kremers. Pogg. 
Ann. xev. 468. 

—— On the composition and phosphorescence of plate-sulphate of potash: by 
F. Penny. Phil. Mag. [4] x. 401; Pharm. J. Trans, xv. 231. 

—— On the use of native sulphate of magnesia instead of sulphuric acid in the 
manufacture of hydrochloric acid, sulphate of soda, nitric acid, and 
chlorine: by R. de Luna. Ann, Ch, Pharm. xevi. 104, 

Sulphites.—On acid mercuric sulphites: by W. Wicke. Aun. Ch. Pharm. 
xev. 176. 

Sulphocyanogen.—See Cyanogen. 

Sul phur.—On the melting point and modifications of sulphur: by B. C. Brodie. 
Proc. Roy. Soe. vii. 24; Ann. Ch. Phys. [8] xliv. 362. 

—— On the mode of action of sulphur in destroying the disease of the vine : 
by WM. Warés. Compt. rend. xli, 397. 
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Sulphur.—Desulphuration of metals and extraction of gold: by H. Holland. 
J. Pharm. [3] xxvii. 319. 
On the colouring of glass by the sulphides of the alkali-metals, and on the 
resemblance of the changes of colour thereby produced to those of 
‘sulphur: by D. C. Splitgerber. Pogg. Ann. xev. 472. 
— On a new mode of forming the sulphochloride of phosphorus. Ann Ch. 
Pharm. xciii. 274; Ann. Ch. Phys. [3] xliv. 56. 

Researches on the influence of sulphur upon iron, and on its partial neu- 
tralisation by phosphorus: by JZ. Janoyer. Ann. Min. [5] vi. 149. 
Sulphuretted Hydrogen.—On the absorption-coefficient of sulphuretted 

hydrogen: by F. Schonfeld. Aun. Ch. Pharm, xcv. 1. 


a 


Tabasheer.—Memoir on tabasheer: by M. Guibourt. J. Pharm. [3] xxxvii. 
81, 161, 252; Phil. Mag. [4] x. 229. 

Tallow. —See Fats. 

Tannin.—Method of decolourising tannin: by F. Kummell. Pharm. J. Trans. 
xv. 120. 

Tantalum.—Researches on ilmenium, niobium, and tantalum: by R. Hermann. 
J. pr. Chem. Ixv. 54. 

Tartar-emetic.—See Antimony. 

Tartrates.—On the form of the right and left double tartrates and of racemic 
acid: by C. Rammelsberg. Pogg. Ann. xcvi. 28. 

On the form and composition of tartrate of potash and tartrate of ammo- 
nia, and on their isomorphous mixture: by C. Rammelsberg. Pogg. 
Ann. xevi. 18. 

On tartrate of lime, and a reaction of tartaric acid: by 4. Casselmann. 
Ann. Ch. Pharm. lxxxiii. 148; Chem. Gaz. 1855, 388. 

Tea.—Chinese method of scenting tea. Pharm. J. Trans. xv. 112. 

T ellurium.—On a compound of methyl with tellurium: by F. Wéhler. Compt. 

rend. xl. 13; Ann. Ch. Phys. [3] xliii. 234; Chem. Gaz, 1855, 41; 
J. pr. Chem. Ixiv. 249; Ann. Ch. Pharm. xciii. 233; Chem. Soc. Qu. 
J. viii. 164. | ) 
Theobromine.—On the true theobromine: by F. Keller. Ann. Ch. Pharm. 
xeii. 71; J. Pharm. [3] xxvii. 160; J. pr. Chem. lxiv. 190. 
Thermometer.—See Heat. 
Thiosinethylammonium.—On iodide of thiosinethylammonium: by 
C. Weltzien. Ann. Ch. Pharm. xciv. 103; J. pr. Chem. Ixv. 318. 


Thuja.—On Thuja occidentalis: by dA. Kawalier. J. pr. Chem. Ixiv. 16; 
Chem. Gaz. 1855, 45. 

Tin.—New method of preparing the oxide of tin used for polishing metals and 1 
glass: by M. Vogel, Jun. J. Pharm. [3] xxviii. 194. 

—— On the preparation of pure crystallised protosulphide of tin; by 2. Schuei- 1 


der. Pogg. Ann. xev. 169; Chem. Gaz. 1855, 243; J. pr. Chem. 
Ixv, 249. « 


—— Process for tinning metals: by MM. Roseleur and Boucher. Chem. Gaz. - 
1855, 76; J. pr. Chem. lxv. 250. 

—— Experiments on some of the compounds of tin with arsenic: by 2. Haeffely. jn 
Phil. Mag. [4] x. 290. 


; 
| 
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Tin.—Preparation of the alkaline stannates: by F. Haeffely. J. pr. Chem. 
Ixv. 122; J. Pharm. [3] xxviii. 235 ; Chem. Gaz. 1855, 59. 
—— Simple mode of preparing the protoxides of iron, manganese, and tin. 
Ann. Pharm. xcy. 116; Chem. Gaz. 1855, 330. 
Process for tinning metals: by MM. Roseleur and Boucher. J. Fr. Inst. 
[3] xxix. 274. 
Titan ium.—New researches on silicium and titanium : by H. Ste.-Claire Deville. 
Compt. rend. xl. 1034; Chem. Gaz. 1855, 228. 
Vanadium and titanium in spherosiderite found near Bonn: by Prof. 
Bodeker. Ann, Ch, Pharm. xciv. 355. 
—— The titaniferous iron of the Mersey shore: by Dr. Edwards. Pharm. J. 
Trans. xv. 232. 
Toluidine.—<Action of iodide of ethyl on toluidine: by R. J. Morlev and 
J. 8. Abel. Ann. Ch. Pharm. xciii. 311; Ann. Ch. Phys. [3] xliv. 352. 
Toluol.—On the products of the decomposition of nitrobenzol and nitrotoluol 
by sulphite of ammonia: by JZ. Hilkenkamp. Ann. Ch. Pharm. 
xcv. 86. 
—— On the transformation of toluol into benzoic alcohol and toluic acid: by 
S. Cannizzaro. Compt. rend. xli. 517; Chem. Gaz. 1855, 428. 
Tragacanth.—On tragacanth and its adulterations : by 8. H. Maltass. Pharm. 
J. Trans. xv. 18. 
— On tragacanth and some allied gums: by UM. Guibourt. Pharm. J. Trans. 
xv. 57. 
Trimethylamine.—See Methyl. 
Tungsten.—On metallic tungsten and molybdenum: by Wohler. Ann. Ch. 
Pharm. xciv. 255; Chem. Gaz. 1855, 206; J. pr. Chem. Ixv. 507. 
—— Researches on the tungstates: by W. Lotz. Ann. Ch. Phys. [5] 
xliii. 246. 
—— Tungstates in North Carolina: by F. 4. Genth. Sill, Am. J. [2] xix 22. 
Type.—Improvements in the manufacture of type (J. R. Johnson's patent). 
Chem. Gaz, 1855, 180; J. pr. Chem. Ixv. 250. 
—— Newcomposition for types, stereotype plates, &c.: by H. Hhrhard. Chem. 
Gaz. 1855, 154. 
T yrosin.—On the occurrence of leucin and tyrosin in the human liver: by 
F. 7. Frierichs and G. Stadeler. Chem. Gaz. 1855, 6. 


U. 


Upas.—Observations on the Upas poison: by #. Mayer, Ann. Ch. Pharm. 
xciv. 250; J. pr. Chem. Ixvi. 502. 

Uranium.—Double salts formed by chloride of uranium with the organic 
alkaloids: by C. G. Williams. Chem. Gaz. 1855, 450. 

Urea.—Cleansing of flax and hemp by meaus of urea and water at ordinary 
temperatures: by M. Blet. Compt. rend, xl, 122. 

—— On a new salt of urea: by O. Beckmann. Ann. Ch. Phys. [3] xliii. 366. 

—— On conjugated ureas: by 4. Zinin. Ann. Ch. Phys. [3] xliv. 57; Chem. 
Soc. Qu. J. viii. 158. 

—— On some substituted ureas: by F. Moldenhauer. Aun. Ch. Pharm. xciv. 
100; Chem. Soc, Qu. J. viii. 158; Chem. Gaz. 1855, 233; J. pr. 
Chem, Ixv, 247. 
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Urea.—Detection of urea in diabetic urine: by 2. F. Schmid. Ann. Ch. 
Pharm. xcvi. 23]. 

Urine.—Experiments on urine, especially for the determination of the phos- 
phoric acid and earthy phosphates contained init: by R. Duncklenberg. 
Ann. Ch. Pharm. xciii. 88; J. pr. Chem. Ixiv. 285. 

—— Occurrence of iron in normal urine and in perspiration: by MM. Viale 

and Latini. J. Pharm. [3] xxvii. 382. 
Occurrence of quinine in the urine of patients treated with the salts of 
that alkaloid: by M. Bonnewyn, J. Pharm. [3] xxvii. 387. 

—— On the detection of sugar in diabetic urine: by M. Baudrimont. Compt. 
rend. xli. 176. 

—— On the presence of allantoin in the urine during obstructed respiration : 
by F. 7. Frerichs and G. Stadeler. Chem. Gaz, 1855, 73. 

—— On the quantity of ammonia in normal urine: by C. Neubauer. J. pr. 
Chem. Ixiv. 177, 279. 

—— On the quantity of ammonia in the urine: by W. Heintz. J. pr. Chem. 
Ixiv. 399. 

Urohematin.—On urohematin, and its compound with animal resin: by 
G. Harley. J. pr. Chem. lxiv. 264. 

Ursone.—On ursone, a new substance from the leaves of Arctostaphylos uva 
ursi: by H. Trommsdorff. Chem. Gaz. 1855, 134; J. pr. Chem. 
Ixvi. 123. 

—— On the composition of ursone: by H. Hlasiwetz. Wien. Akad. Ber. xvi. 
293; Chem. Gaz. 1855, 475. 


¥. 


Vacuum —On a chemical method of producing a vacutm: by C. Brunner. 
Pogg. Ann. xciv. 523; J. pr. Chem. Ixv. 126. 

Valeral.—Preparation of leucin from the aldehyde of valerianic acid: by 
H. Limpricht. Ann. Ch. Pharm. xciv. 248; Chem. Gaz. 1855, 210; 
Chem. Soc. Qu. J. viii. 157. 

Vanadium.—Vanadium and titanium in spherosiderite found near Bonn: 
by Prof. Bodeker. Ann. Ch. Pharm. xciv. 355. 

Vapours.—See Heat. 

Vegetation.—Researches on vegetation, undertaken with the view of ex- 
amining whether plants fix in their organism the nitrogen which 
exists in the air in the gaseous state: by M. Boussingault. Ann. Ch. 
Phys. [3] xliii. 149. 

—— On the action of nitre on vegetation: by M. Boussingault. Compt. rend. 
xli. 845. 

Veratrine.—Analysis of veratrine: by G. Merck. Chem. Gaz. 1855, 426. 

—— On veratrine: by 4. Delondre. J. Pharm. [5] xxvii. 417. 

—— On the physiological action of veratrine: by MM. Fuivre and Leblanc. 
Compt. rend. xxxix. 1166. 

Vine.—On the state of the vine: by M. Payen. Compt. rend. xli. 417. 

—— Researches on the destruction of the Humolpus of the vine, commonly 
called the Secretary (Ecrivain): by P. Thénard.. Ann. Ch. Phys. [3] 
xliii. 108. 

—— Report on a memoir by M. P. Thénard on the destruction of the Zumolpus 
of the vine, Compt. rend. xl, 25, 
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Vine-disease.—On the mode of action of sulphur in destroying the vine- 
disease: by M. Marés. Compt. rend. xli. 397. 

Vinegar.—On the presence of aldehyde in vinegar: by MM. Marchand and 
Ménard. J. Pharm. [3] xxvii. 183. 

Viscum album.—On the inorganic constituents of Viscum album: by 
C. Erdmann. Ann. Ch. Pharm. xciv. 254; J. pr. Chem. Ixvi. 504. 

Volcanoes.—General considerations on volcanic eruptions: by M. Constant- 
Prevost. Compt. rend. xli. 866. 

—— On the volcanic phenomena of Vesuvius and Aitna: by M. Constant-Prevost. 
Compt. rend. xli. 794. 

Volume.—On the changes of volume which accompany the solution of 
anhydrous salts in water, and the dilution of aqueous solutions: by 
P. Kremers. Pogg. Ann. xevi. 39. 
Volume, Atomic.—On the use of atomic volumes in the natural classi- 
fication of chemical species belonging to the class of bodies which 
includes the alcohols and their derivatives: by M. Dumas. Compt. 
rend. xxxviii. 1069. 
On atomic volumes: by S. Hunt. Compt. rend. xli, 77. 
Volume, Specific.—On the specific volumes of liquid compounds: by 
H. Kopp. Ann. Ch. Pharm. xcii. 1; Ann. Ch. Phys. [3] xliii. 353. 

—— On the connection between the boiling points and specific volumes of 
organic compounds, and their chemical composition. Ann. Ch. 
Pharm, xcv. 121. 

—— On the specific volumes of liquids containing carbon, hydrogen, and 
oxygen: by H. Kopp. Ann. Ch. Pharm. xevi. 153. 

Volumetric Analysis.—See Analysis. 


W. 


W afers.—Examination of Locock’s wafers: by &. W. Giles. Pharm. J. Trans, 
xiv. 416. 

Water.—On the absorption of chlorine in water: by H. B. Roscoe. Chem. 
Soc. Qu. J. viii. 14; Ann. Ch. Pharm. xev. 357. 

—— On the water of crystallisation in certain double salts: by H. Rose. Pogg. 
Ann. xciii. 594. 

—— On the variations in the degree of affinity between water and salts: by 
P. Kremers. Pogg. Ann. xciv. 255. 

—— Action of water at a high temperature, and under strong pressure, on the 
pyrophosphates, metaphosphates, cyanides, &c.: by 4. Reynoso. 
Ann. Ch. Phys. [3] xlv. 107. 

—— Determination of water: by H. Voki. Ann. Ch. Pharm. xciv, 216; 
Phil. Mag. [4] x. 69. 

— On the decomposition of water by very weak electric currents, especially 
by machine-electricity: by H. Buf. Ann. Ch. Pharm. xevi. 257. 

—— On the acid waters which pass over in the distillation of voiatile oils: by 
G. Wunder. J. pr. Chem. lsiv. 499. 

—— Medical, scientific, and statistical researches on mineral waters: by 
M. Herpin. Compt. rend. xli. 59. 

—— New researches on mineral waters: by M Thenard. J. Pharm. [3] 
XXvi, 435. 
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Water.—Researches on the composition of waters: by M. Peligot. Compt. 
rend. xl. 112]; Ann.Ch. Phys, [3] xliv. 257; J. Pharm. [3] xxviii. 81. 

—— Method of analysing potable waters: by MM. Boutron and Boudet. Compt. 
rend. xl. 679. 

—— Reflections on the analysis of rain-water, and on the necessity of recurring 
to a uniform method: by M. Besnou. J. Pharm. [3] xxvii. 14. 

—— Use of bypermanganate of potash for the detection of bromine and iodine 
in mineral waters: by O. Henry. J. Pharm. [3] xxvii. 423. 

—— Process for detecting arsenic in mineral waters: by O. Henry. J. Pharm. 
[3] xxviii. 33. 

—— On the acidspringsand gypsums of Upper Canada: by S. Hunt. Compt. 
rend. xl. 1348; xli. 30. 

— On the brine-springs of Worcestershire: by 4. B. Northcote. Phil. Mag. 

[4] ix. 27; Pharm. J. Trans. xiv. 377. 

On the salt-spring at Torpa. J. pr. Chem. Ixiv. 248, 

—— Physical and chemical examination of the mineral and thermal waters of 
Chateauneuf (Puy-de-Dome): by J. Lefort. J. Pharm. [8] xxvii. 241. 

—— Experiments and observations on the organic and organised matters in 
the waters of Bagnéres-de-Suchon: by M. Cazin. J. Pharm. [3] 
XXvili. 175. 

—— Analysis of the water of the Bosphorus taken at Bujuk-Déré, near the 
entrance of the Black Sea: by F. Pisani. Compt.rend. xli. 532. 

—— On aremarkable change which has taken place in the composition and 
characters of the water supplied to the city of Boston from Lake 
Cochituate: by 4. A. Hayes. Sill. Am. J. [2] xix. 257. 

—— Analysis of the Harrogate waters: by 4. W. Hofmann. Ann. Ch. Pharm. 
xciii. 286 ; J. pr. Chem. lxiv. 221. 

—— Chemical examination of the mineral springs at Langenschwalbach: by 
R. Fresenius. J. pr. Chem. Ixiv. 335. 

—— Chemical composition of the waters of the metropolis during the autumn 
and winter of 1854: by R. D. Thomson. Chem. Soc. Qu. J. vili. 97. 

—— Examination of the sulphur-water of Sandefjord: by 4. and H. Strecker. 
Ann. Ch. Pharm. xev. 177. 

—— Chemical examination of the mineral and thermal waters of Vichy, Casset 
Vaisse, Hauterive, and Saint Yorre: by M. Bouquet. J. Pharm. [3] 
xxvii. 104, 198. 

—=— Account of some volcanic springs in the desert of Colorado, Southern 
California: by J. L. Leconte. Sill. Am. J. [2] xix. 1. 

—— Chemical examination of certain plant-ashes, soils, and waters: by 
H.8. Johnson ; and their relation to certain conditions of vegetation in 
Bavaria: by O. Lendtner. Ann. Ch. Pharm. xcv. 220. 

—— Researches on the red colour of the seain various localities: by M. Dareste. 
Compt. rend. xxxix. 1207. 

—— On the solubility of air in seawater: by Jf. Payerne. Compt. rend. 
xl. 1085. 

—— New analysis of the mineral water of Plombiéres: by MM. O. Henry and 
UHéritier. J. Pharm. (3) xxviii. 333. 

—— New researches on the mineral waters of the Pyrenees: by £. Filhol. 
Compt. rend. xi, 693. 

—— Researches on the composition of the water of the Seine at different times 
of the year: by WM. Poggiale. J. Pharm. [3] xxviii. 321. 


~~. A 


IN BRITISH AND FOREIGN JOURNALS. 869 


Water.—Chemical composition of rain-water fallen in the neighbourhood 
of Toulouse during the first half of the year 1855. Compt. rend. 
xli. 833. 

—— Analysis of water from a volcanic lake in New Zealand: by Carl Graf du 
Ponteil. Aun. Ch. Pharm xevi. 193. 

—— On the quantity of water contained in vesuvian: by G. Magnus. Pogg. 
Ann. xevi. 347. 

W aterproofing.—lImprovements in waterproofing textile fabrics and yarns: 
(H. B. Barlow’s patent). Chem. Gaz. 1855, 39. 
Weight.—Ancient chemical weighing. J. pr. Chem. Ixv. 91. 
W heat.—Analysis of Indian corn, wheat, &.: by 4. Polson. Chem. Gaz. 
1855, 211. 
Experiments on the inorganic materials required for the fructification of 
winter wheat, summer barley, and summer rape: by the Prince of 
Salm-Horstmar. J. py. Chem. Ixiv, 1. 
—— Researches on the composition of the straw and husks of wheat, and of 
the straw of buck-wheat and colza: by J. Pierre. Compt. rend. 
xli. 566. 

Wine.—Method of perfuming wines in Greece. J. Pharm. [3] xxvi. 441. 

Wongshi.—On Chinese “ yellow berries” or Wongshi: by M. von Orth. J. pr. 
Chem. lxiv. 10; Chem. Gaz. 1855, 28. 

Wood—Black stain for wood: by C. Karmarsch. Chem. Gaz. 1855, 260; 
Pharm. J. Trans. xv. 120. 

Wood-spirit.—Relative fuel-value of alcohol and wood-spirit: by P. Bolley. 
Chem. Gaz, 1855, 57. 

Wood-vinegar.—On oxyphenic acid in wood-vinegar: by Maz Buchner 
Ann, Ch. Pharm, xcvi. 186. 


X. 


Xylol—On some derivatives of xylol: by 4. H. Church. Phil. Mag. [4] 
ix. 453. 


} # 


Yellow Berries.—See Wongshi. 
Yeast.—Improvement in the manufacture of bakers’ yeast: by C. Gutkin 
Pharm. J. Trans. xiv. 331. 


Z. 


Zirconia.—Zirconia in zoisite. J. pr. Chem. Ixiv. 316. 

Zine.—Molecular properties of zinc: by P. 4. Bolley. Ann. Ch. Pharm. 
xcv. 294. 

—-— On the reduction of oxide of zinc and of the alkalies: by H. Ste.-Claire 
Deville. Ann. Ch. Phys. [3] xliii. 477; Chem. Gaz. 1855, 389. 

—— On an apparent perturbation in the law of definite proportions observed 
in the compounds of zine and antimony: by J. P. Cooke. Sill. Am. J. 
[2] xx. 222. 
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Zine.—On the smelting of pyritic ores containing small proportions of silver 
and copper with a large proportion of zinc: by Prof. Plattner. Chem. 
Gaz. 1855, 14. 

—— Flora of zine ores, or presence of zinc in the vegetable kingdom: by 
M. Braun. J. Pharm. [3] xxvii. 459. 

—— Quantitative analysis of an alloy of zinc and nickel. J. Pharm. [37 
xxvii. 295. 
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Chemical Soctety, 
5, CAVENDISH SQUARE. 


RESOLUTION PASSED AT A MEETING OF COUNCIL, 
HELD JUNE 20th, 1853. 


In order to increase the interest of the Meetings of the Society, 
certain Meetings, not exceeding five in the year, shall, after the 
transaction of the ordinary business of the Society, be devoted to 


the delivery of discourses on matters connected with the progress 
of Chemistry, and which may be illustrated by experiments. 


) It is not proposed that these discourses shall be published in 
the Journal; but where new matter, either theoretical or expe- 
rimental, is contained in them, such matter may, with the consent 
of the Council, be published in the form of an abstract or paper. 


It is proposed, that after the discourse, discussion shall be 
invited ; and in cases in which the matter of the discourse is pub- 
lished in the Journal, explanations and remarks upon it, offered in 
discussion, may, with the consent of the Council, be appended. 


In pursuance of the above Resolution, the following discourses 
will be given :— 
January 21st, 1855.—*On some Points in the Practice of the 
Assay of Gold and Silver.” 
By W. A. Mirter, M.D., F.R.S. 


February 18th, 1855.—‘‘ On some New Bases containing Phos- 
phorus.” 


By A. W. Hormans, Ph.D., F.R.S. 


March 17th, 1855.—“On some Laws of Chemical Combination.” 
By J. H. Guapstons, Ph.D., F.R.S. 


April 21st, 1855.—‘* On Chemistry as applied to the Manufac- 
turing Branches of the War Depart- 
ment.” 


By F. A. Anet, Esq 


